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PREFACE. 


About five-and-tweiity years ago, after some years’ practical expe- 
rience on estates- in the West Indies, having published numerous 
essays on Tropical Agriculture in the volumes of my ‘ Colonial Maga- 
zine,’ and assisted in bringing out an Kncycloprodia of Agriculture, I 
prepared a work for which there appeared to be a demand, treating of 
the cultivation, manufacture, and consumption of the chief ‘ Commer- 
cial Products of the Vegetable Kingdom.’ 

The edition being limited, and chiefly restricted to subscribers, 
the book has long been scarce, and is greatly in request no other 
writer having since taken up this general field of description, I have 
been repeatedly asked to reprint the work ; but my various literary 
engagements and active duties in charge of colonial products at tho 
ditferciit international exhibitions have hitherto prevented me from 
devoting the necessary time and research to tho task. 

Last year I was rccpiested by the Lords of the Committee of 
Council on Education to prepare a work on the commercial products 
of the Animal Kingdom, and, on completing that volume, it appeared 
o me that a new edition of my work, ‘ The Products of tlie Vegetable 
kingdom,’ would then form a very suitable companion to it. Tho old 
)ook was, how'ever, unsuited to the practice and wants of tlio day, 
md such immense strides and improvements have been made in all the 
)ranches of scientific culture and manufacture, that I found it essen- 
ially necessary to write an entirely now work, merely following, 
10 some extent, the plan and arrangement of the former edition, 
vhich had been found useful, and met with general approval. I 
kave introduced mauy new subjects which have risen into commercial 
mportance, especially the products of the Palm family, and the oils 
ind oil-seeds of commerce ; while others, such as fibrous makjrials (on 
vhich many special hand-books exist), I have not touched upon. I 
renture to believe that the work will be found practically useful on 
ibe subjects it treats of, especially as regards the statistics of pro- 

t notion and consumption, which have been brought down as closely 
8 possible in all cases to the date of publication. 
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PREFACE. 


The period of a quarter of a century which has elapsed between the 
publication of the two works has been characterised by remarkable 
and singular changes, not only in the sources of production of many 
of the^ staples, but in improved and largely-increased supplies. 

In a paper which I read before the Royal Colonial Institute in 
January, 1874, on “Colonial Aids to British Prosperity, together 
with a retrospect of the progress of our dependencies in the last 
quarter of a century,” I pointed out in considerable detail the great 
value of our colonies in furnishing us with large portions of onr 
food supplies, and the row materials for our manufactures, — as fields 
for enterprise and the safe and profitable investment of capital,— 
as homos for our surplus population,— as large customers for onr 
manufactures, — as affording active employment for our shipping, and 
as outposts of defence, &c. 

The greater part of onr distant possessions (India and the Colonies) 
are situated in tropical or sub-tropical regions, and I may briefly 
show tho progress they have made in this (juarter of a century, as 
evidenced by tho latest official returns available : 



1850. i 

187-1. 

Population 

17S,3B8,CG7 

£34,875,1^07 

10,521,520 

£30,855,801 

£34,348,041 

198,949,223 

77,094,042 

38,640,935 

155,192,931 

154,309,734 

Revoniio 

{<hippia{<, entered and cleared, tona 

Exports , . . . ' ' 

Ini porta 


If wo make a retrospective compaivisou also of the condition of the 
United Kingdom, we find, as regards commerce, even more marked 
progress shown. How much indeed of the world’s progress baft bem 
affected by the influence of navigation and commercial intercouiHe; 
and how much more may yet be carried out before tho close of tiie 
present century. 

The following figures mark tho condition of the United Kingdoni 
at the two periods : 


1 

1850. 

1875. 

1 

Population ■ 

27,074,353 

33,089,237 

Reveniio 1 

£52,810,680 

74,425,000 

Shippinjy, entered and cleared, tons 1 

14,505,064 

i 46,276,838 

Ex^xirtS' i 

£71,367,885 

281,612,323 

Imports 1 

£100,460,433 

1 .373,939,577 

i 


The present work is not exclusively confined to agricultural pro- 
gress in our colonies, for I have gone carefully over the different 
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fields of production in all foreign countries, so that comparisons 
may be made. It will be found that we hayo not stood still in 
the competitive race, whether as regards the production of sugar, 
coffee, cocoa, tea, rice, or other staple articles for which there is a 
demand in Europe, The groat increase w'hich has taken place in our 
imports in some of the principal commodities is shown by the follow- 
ing comparative figures : 


Abticles of Food, etc. 


IMSl. 

1876. 




Cocoa 

lbs. 

6. 773,900 
474,402 

20,382,308 

Coffee 

cwts. 

1,311,378 

Tea .. 

lbs. 

71,476,421 

185,098,190 

Bngar 

cwts. 

8,381,075 

15,587,246 

Molassea 


791,783 

496,. 357 

Brandy 

galls. 

2,930,967 

7,953,913 

Kuin 


4,745,244 

10,476,503 

Wine 


9,008,1,51 

19,969,838 

Maize 

cwts. 

7,747,011 

.. 

89,958,226 

„ meal 

Eico 


7,706 


744,847 

6,485,987 

Sago 


92,021 

,360,3.57 

Arrowroot and tapioca .. 

lbs. 

16,915 

484,230 

Cassia lignca 

267,462 

1,200,000 

Cloves 


2.53,438 

Cinnamon 


530,826 

1 

Ginger 

ewte. 

16,503 

62,164 

N utmegti aud mace . . 

lbs. 1 

3.58,320 j 


Pepper 

1 

3,996,295 ' 

26,0.59,030 

Pimento 


30,061 i 

35,710 

Currants and raiHina 

cwU. j 

982,934 i 

1,714, 445 

OrangoB aud lemonH 

biLsh. 1 

800,000 ' 

2,995,328 

Articles for Manofactukeb 
O il -seeds 

1 

, ETC. i 

qrs. j 

712,865 

‘ 2,457,348 

Cotton seed 

tons. ; 


230.,2.S4 

Oil-HCed cake 

M 1 

55,076 

190,225 

Cocoaiiiit oil 

cwts. j 

.55,994 

199,431 

Olive oil 

tuns, j 

11.503 

23,975 

Palm oil 

cwts. 

608,550 

804,472 

Coir, yarn, and cordage . . 


j 82,582 

219,307 

j Manila liemp 


1 92,755 

300,798 

Gamhier and catch 

tuns. 

i 7.220 

j 26,677 

1 Indigo 

cwts.. 

i 89,944 

I 88.080 

i Madder aud garauciiw .. 

1 

?> 

1 295,016 

74,535 

i 


The attention which has (#f late years been given to the cultiu-e of 
tea in India, of coffee in Ceylon and our Indian empire, of tropir al 
fruits for export — the orange, the pine-apple, aud llie grape, of 
oil-seeds, and other products, is very remarkable. 

In some cases, as in cotton seed, palm-nut kernels, ground-nuts, and 
other oil-seoils, new industries have sprung up of great importance 
to our commerce and manufactures. 

Finally, I may state that having long been extensively identified 
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witli commemal literature, and tliorougUy conversant with all col • 
products, I have studied to accumulate facts aud useful infoni,Iii!|‘ 
Oji the various subjects treated of, so as to make the book a rdi ibio 
and standard work of reference, useful alike to the iilauter aiul 
ducer, tlie merebant and broker, as well as to the general public, who 
are the consumers. 


21), CiiEAPSiDE, London, 
May, 1S77. . 


P. L. SIMMONDS. 
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SliCTKIN I. 


PI.AXTS VIUr.DlVr} SKiRAS. IMLWUS. AND OTniMi s| ' HS I A 

KMCI,oVlsD rN DDMI'.STK' USK I'OJI ill}-: I'RLi’ARA'MoN (-1' 
DDCnPlTC l5KVLliA<JF,S, I'/D,. 

No KuLstiiiiors are i><o cssontiaDy nr/‘C8sary ami iisfO'iil to inankiiul, 
mid form siicli iiii[)ortant ai’tirhi.s ot oominon'n, an Llioso wLirdi I 
propoKf! first to (••otisidef. Cimoo, (''(Whs', 'iVa, ami So-rar. 1'ho ooii- 
eurnjiiioii o{' rlioso in all civili/.od coiintri.s in jiiii-imiso, notwiilj- 
sfcaiidiug tifiat in many tlH^y Ifuvo bisai f(;tt4!rod with licavv lis('al 
duiiiss. lji(> d('scri|)tloiJ of tlio (Milturf; ol tlio plants from \\]ii<‘i) 
they arc ootaimal, the maniifuctfiro of the produrts, and tin* statistics 
of ooiiimorcti, arc tlio snlijrcts to which it is intended to oivr most 
attention, glancing only incidentally or occaBiunaliy ut tlicir early 
hirftory. 

(’OCOA. 

SoidUicfil Tjpgcripfidii tiitd (jJtt'iitini rn o/ cacao, or <*,ocfax 

of oommerco is the s<‘cd of an evcj-grncn t.-vc, tin; Thr<,}>rnnHt C,fr(w 
(Lin.), growing from twelve to twenty feet high. Tlnwr an, nine 
or ten other spccieB, however, cnnmenitcd by hotanists, of which 
I may name T. (uujnstifolm, Dec., and T, umtifoUa, Drc. ftln> 
8ocom;sco), of Alexico; T. bicoh^r. Ilumlxddt, of \i-.v Granada; T. 
Ouuinams, Anblet, of Guiuna ; T. Carilxm^ fd the \V' >t ImiioH; and 
T. inicrocarpa, Mart.; T. ova tl folia, ^ sppciosa, VVilld., Para; 1. Uhln- 
Cttnn and sylvcntris, Martins, of i^razil. 

^ The fruit, or pod, resembles a short, tliiclc encumlxir, and contains 
ircm twenty to forty seeds enclosed in a pnlj), s(.iiiewhat like, that of 
a water-melon. This pulp is frequently used for food and sweet- 
meats ; vinegar is also made of iL In the lU'azilian colleetions at 
we various International Exhibitions, spirits, liqueurs, jellies, i^e., 
Httade with cocoa, have been shown. ’ ’ 

B 
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When Cortez and the Spaniards entered the vast empire of Monte- 
z\nna, they found the use of cocoa or chocolate as a beverage common. 
The emperor, however, alone drank it flavoured with vanilla from a 
golden cup. A legend surrounds with religious veneration this sacred 
beverage, and when Cortez sent to Charles V. the principal products of 
the New World, he did not omit cocoa as the most healthy of the beve- 
rages which Spain obtained by its conquests. The conquerors were 
not slow to appreciate its excellent qualities, and introduced it into 
Spain. 

Spain, however, for some time depended on the colonies for the 
manufactured article, but when the art of preparing it was conveyed 
there, the raw material was also imported. The Spaniards, by 
jealously guarding as a secret the mode of manufacture, were able 
to retain the monopoly of the trade in chocolate for many years. 

The value of chocolate was speedily appreciated hy the physicians 
of Eunjpe, and TToffinann wrote a nionograpli treating of it, entitled 
‘ Potus Chooolati,’ in which h(^ recommends it in many diseases, and 
instances the case of Cardinal Kichelieu, who, he states, was cured of 
general atrophy by its use. 

It was probably more than a century after the introduction of cccoa 
into Etiropo before tho hhiglisli became acquainted with it. Accord- 
ing to Mr. Ilowett, the earliest mention of its use appears in a news- 
paper called Necdhuiu’s ‘ Mcruurius Politiciis,’ dated the Ifltli of June, 
1051). For many years England coiiii.iued to import all tho chocolate 
she ooTiHuiried in its manufactured stiPe ; hut I believe about the 
commcnciiincrit of last century sovcral persons commenced the manu- 
facture in this country. Tluue is very strong reason to believe that 
a knowledge of the mode of pi“ 0 ]»aj'ation was brouglit into England by 
Bir Hans (then Hr.) Bloane. 

0<)coa or cliocolate is, without exception, of all domestic drinks, 
the most alinientary, and the Spaniards esteem it so necessary to thr 
health ami support of the body, that it is considered ilie severest 
punishment to withhold it, even from criminals ; nay, to be unable to 
procure cliocohite is doeieed tlio greatest misfortune in life. Thf; 
signs hy wliich good clu'colato or cocoa is known are these. It should 
dissolve entin iy in water, and he without sediment; should bo oily 
and yet swc< t in the mouth, and if genuine and carefully prepared, 
should deposit no grits or grounds. 

Tho bean of tho cocoa owes its properties in the first place to aa 
azotisod substance, tlieobromine, and next to the ternary compounds 
oil and starch. It also contains a large quantity of plmspliate of limr, 
which adds no doubt to its qualities as food. The quantity of volatile 
substance it contains is small, though it may, to some slight degree, 
be increased by roasting. 

The chemical composition of cocoa is shown in a table printed at 
page 4, w hich gives the different analyses of any importance that have 
been made. 

The results given are not very flattering to chemical science, tlio 
analyses being of tho most contradictory character, and containing 
discrepancies wliich cannot be at all reconciled with each other. It 
appears to me that the analysis prepared by Dr. Playfair is the most 
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correct, while tliose of Tnchcn and Muter arc tlio least so. Wo thus 
see tbat, taking the most important constituents, cocoa contains ; 

J'arfA. 


Cocoa butter 50 

Albuminoid Hubstanoes 20 

Starch, suj^ar, Ac l.'{ 

Salts I 

Thcnbroniine 2 

Other subiitances II 


100 

Examining those in the order of their importance, we first notice 
the fat, or cocoa butter, which forms about liulf the sulxtiince of tlio 
nibs. It is a hard, fatty niateriah wliicli, when clarified, is of ii dead 
white colour, its inoUing ])oint is about 100 ’ Eahr., whicii, being the 
heat of the body, renders it of gremt value for tlierapouti(‘al purposes. 
This fat never becomes rancid, howovi-r long it may be kept, a quaiity 
peculiar to itself. It is hardly necessary b» pouit out how valuable 
this property is, for it places cocoa butter first in the list of tlie, fatty 
class of our carbonaceous or beat-giving foods. The albuminoid con- 
stituents form about 20 per cent, of tlie nib. These are classtMi 
amongst the nitrogenous prinoiph s of food, and tlunr presence 
renders cocoa one of the riclicst flesh-formers we Jiuve. The st»nt h, 
gum, and sugar present, like the (rocoa hultcT, belong to tlio nou- 
a/Totised principles; they form alx.ut 18 per cent, of the wliole. 
The alkaloid of ciu'oa, th<'ohro7n'in<\ is very similar in its pliysiofo- 
gical etfects to its analogues, tic/ne nisi C4iJ}\'lnc, from whieli it differs 
but slightly in chemical composition. 


Iosskntial Alkai.oii' I'urNCirrjcs. 


ViokW by 

i Name. 


^roix-rtlco 

Co(>ia 

ThwbroTnine 

a H, N, 0 , 

2 per cent, 
j 

( 'offi l) 

Cafibino 

] ' 

T.-a . . 

Theiue 

f A1! idoiifioHl 

>1 b) 5 per oi nt. 

(i'uarana 

(iiiarafjino 


Mate 

Tln'ine 


Ju l 0 B« quantitie.^. 


In regard to these alkaloids, it is intcreHting to le-U' that thritugh- 
out the world the instinct of man has led him to seek some sulsliinco 
that contains one of tliese principles, which owe tlioLr value to tlio 
specific infinonce they exert on the nervous Bysteni, stimulating it and 
checking waste of tissue. Theohrominey when oxtnrcted, presents tlio 
form of a white erystalliiio powder of almost amorphous charaebir, 
differing from caffeine and theine, which have a very beautiful crystal- 
line appearance. 

In most of the analyses of cocoa the existence of a volatile oil has 
been overlooked. It is probably present only in small quantities, 
and appears to be developed by roasting ; but upon it dep nds the 
flavour and aroma which exist in cocoa.* 

* Mr. John Hohn “On Coc<>a and its Manufacture,'* ‘Journal of the .Society of 
Arts,’ vol. xxii. p. 350. 1874. 
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Mr. Oharlofl Tfoisch, F.O.S., in a paper “On tho Composition of 
Various Kinds of Coooa,”* ohnervos : ‘‘ It is vudl known tl^nt di/lbrent 
varieties of cocoa fotcn very ditrerent prices; but as far as J nni 
aware, no careful examination bas been made to ascertain if these 
variations are caused by any dillbrenco in their composition rcf^irdod 
as articles of food, or if they Ir> duo S(dely to ditfcrciices in tiavour, 
which, after all, may be only matters of tasto. In none of tho pub- 
lished analyses of cocoa vvliich I have seen is any mention made of tho 
kind of bean analysed, it is thoreh.re not snrprisii);L' that tlu’; re.sults 
published vary very coiiHiderably. Thus, while in Dr. Massairs book 
we are told tliat cocoa conhiins albuminoid matter lf>-7 per cent. ; in 
l)r?Parkos* Practical l{y;.riene it is stated to contain from Id to 18 
Tier cent, of protein Knl)stunce. In neltlicr ciSiS(i is it iiuoitioned 
whetlnw tlu‘ bean was evamitu-d raw or after roartin^j;. Ifavini^ 
through tho kindness of a irieiid obtained samples of various (*oeoa 
beans, botlv raw and roasli d, wliicdi ho assured mo wore unmixod, I 
made a number of analyst's of tlx'. roasted beans, 'rhe results are 


hIiowii ill 

the hdlowing 

.able, ddioy 

ar<A 

not, so 

comiileto as 1 

had 



, Kj - j'a.i •>(!• 

K' r;.>N OK 


•T, n-xx 

ViTr.rt KkMuVAI. ok 

Jlr,sK. 


I'. - 

.■.■iit.isro 
<■!' Uu.'li 

' Fat. 

A-'Millli' i 

OASI,. 

•A nil 
uinble 

Anil 

riiospboric 
A, 1(1 111 

Mq[». 

Si arch. 
Onm, 





v\at> r. 

III lU'l. 

oiitaU*(l as 

It).. ; 

tiire. 

(.Hill-; 
!(»«*, Ac. 

'Ci\nip!t8 

i:}-s 

■IS'1 l-7o 

1 1 1 1 dh.) 

2-15 

ISO 

1 • 5-1 j 

4 .52 

32 • 1 9 

Trinidiiilf .. 

J.V.) 

iu -i ;-7<; 

! I • U 2-SO 

•1> 

i-ea , 


:[-8i 

‘52-82 

Buiiuaia . . ! 

i ."> • r> 

■)ll i-TC 

1 1- 1 1 

•SO 

I • 55 ' 

1 

a-7<j 

28*55 

.iilufiyivfiuil ! 

1 1 • 5 

•i‘i s 2 -'m: 

i:eo;> ;:-on 

1 • 70 

[-75 

i-S7 

4-U 

50*47 

cDroiiiula .. j 

il -U 

ir>-0 ! •:**■. 

12 10 2- 10 

•f;o 

1 - Si) • 

1-55 

2 -DO 1 

55-70 

bnliiii .. 1 

'J*(i 

riu ;; i i; 

,'•-10 -^ la) 

•DO 

1 • 70 

1 ■ 25 

•[ •40 i 

55 -50 

Cutia .. .. j 

1 2 ■ 0 

I-:;; 

K'i;7 2 

•iK) 

' 1-55 . 

1 • i:j : 

5-72 

59' 41 

Para .. | 

S • 0 

wt 0 J-()0 

12-co ;{•()/) 

I’iO. 

: [-05 

[•00 ; 

i 

:Mm| 

20*55 


■j 1 .'im to ttiiiili Uiat U. ■ I'Oiiiiiftd haiuplo whs run of Oih lluttat quAlily. 


liO})od to make thoin, 1 ut they eoni]>riso the- mon' imjmrtant con- 
stituents. Ill the tirst <s)hnnn of the tablo is uob-d tho prop»>itioa of 
husk in the s(;veral varielu s. This diiforcnco appears to bo mainly 
dut) to the hiixk in some kiinln iieing much thicker than in othoi'S ; in 
all casi.'s tliest' thick hu.sks seiiaralo more reuflily from the bean in tho 
pnx'css of reastingj and can la; taken olf with iijui-h greater facility. 
The otiier estiruiitions are made on tho THmsted bean after removal of 
tho husk, d’h(^ alhuiiiinoids are calculate<l frnm the total nitrogen 
fon.ud by eomhustion with suda lime; the nitK'giui contained in tho 
iheohroinino is thus included, but in the roasti;d beau this is so small 
that tho dith rmice is Inirdly wertli considerati'.n ; hereafter 1 liopo to 
estimate the theebromuK.- in tlic, ditforont varieties, jc; well as tho 
Starch, gum, cellulose, K'c. it will bo obsi rved that in none of tho 
ab'ove samphis de tlic aU -umiiiuid substances r.;:u 'u tho a no unit men- 
tioned by [htsHall or I'urkos, but us ucithi'r of them give the method 
by whicli the allmiuinoids were ascertained, no attempt can Iki mado 
to account tot tlie diiioreiico. Tho aiu.mnt of those substances in 

T}]'* ".\Q;ily.a' ('ll (111. r«7*;. 
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Para cocoa, which is about tho lowest-priced variety, is, with one ex- 
ception, the highest in tlic table, so that, viewed as an article of tuod, 
it is superior to some of the inoro expensive kinds. The soluble ash 
consists, to a great extent, of pliospliato of potash, the phosphoric acid 
in tho portion insoluble in water being mostly, if not entirely, 
combined with magnesia.” 

The cocoa production of tlio world may be set down as follows, 
according to the latest returns : 


Lt>s. 

liriv/Jl 7,000,000 

Vene/.tolft 7,000,000 

E<iuu.lor 28,000,000 

'I’rinOifni 11,000,000 

Grenada 2,119,421 

Doiuiiiica 180,7^2 

St. l.ucia 2.75,011 

.. 50,512 

French Guiana 00,000 

Guadalnupo 200,000 

Martinique OS0,OO0 

St. Vijiceut and llayti .. 5.50,000 

Mexico .. .. ' 2,000,00(1 

Celebes 2.50, (>00 


Production and Consumplinn . — Cocoa and ehucolab''. arc compara- 
tively little used in this country, companal witli tho otlier articles 
employed for dietetic beverages. TIu- (piantity taken fi»r (•onsunqition 
last year (1875) was nearly 10,000,000 lbs., or ratlicr more tlian a 
([uartor of a pound for each person of tin; popnlation.. Still, it is 
gnulually on the increase, as will bo s<‘en by tho following statistics, 
s]n)wing tho annual quantity consumed, and the percentage of con- 
sumption per head of the popuiati(m in the kingdom. 

When wo consider that the. imports of cocoa into this country in 
cacli of the years 1873 and 1874, wer(3 over 18,000,000 lbs., tlicro was 
an abundant supply to fall back upon, luui there been a commensurate 
demand. Looking at tlio small consumption here, and tliat there is 
only the Continental market to dejteud upon, there is but little 
encouragemont to our colonial jdaiiters to extend the production. 

Tlic value of the cocoa imported annually into tho United Kingdom 
is about 500, OOO/. Tlio tpiaiitity now received hero ranges between 
18,000,000 and 19,0UQ,00U lbs-, uiie-hulf of which is kept for use iu 
Great Ilritiiin. 

The following gives the quantity of cocoa annually retained for 
consiiniption in the United Kingdom, and the average consumption 
per head of the population : 


Vt-ar. 

l.bs. 

I.b. 

year. 

l.bs. 

Lb. 

1810 

2,041,678 

0-08 i 

1818 

2,910,501 

010 

1811 

1,028,847 

0-07 i 

1810 

3,206,716 

0-12 

1812 

2,216,569 

0-08 1 

1850 

3,080,611 

0-U 

1818 

1 2.517,084 

1 o-oo : 

1851 * 

2,078,314 

1 0-U 

1811 

2,580,077 

i 0 00 ' 

1852 

3, 328,. 527 

0-12 

iHto 

2,570,107 

0 00 i 

18.53 

3,007.108 

0-15 

1810 

2,!b51,206 , 

o il : 

1851 I 

4, 452,. 529 

1 0-16 

1817 

5,070,198 1 

oil 

1855 

1,383,023 1 

0-16 
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Yvar. 

Lbs. 

j 

Yrar. 

! l.bH. 1 

Lb. 

1850 

3,881,135 

O'la I 

1888 

: 4,053, i:i3 1 

0'14 

1857 

2,817, 170 

000 • 

1887 

i 4.228,5.54 j 

014 

1 858 

2,880,031 

0 10 

1888 

' 5,115,043 1 

017 

1H59 

3.013,859 

oil 

1880 

1 5,701.880 

0-10 

1880 

3,230,078 

0- u 

1870 

' 6,153,081 I 

0.20 

1881 

; 3,107,872 1 

0-12 

1871 

1 7.252,035 ! 

0-23 

1882 

3,822,433 

0-12 ij 

ls72 

7.701.783 , 

0 24 

1883 

3,712,231 1 

1 0-13 i 

1873 

^ 8 . 2M , 280 

0 ’ 28 

1881 

3,882,273 

1 0'13 ’ 

1874 

1 8 , 85 1 . 000 

0 ■ 27 

1885 

3,828,425 

: 0 13 1 

1875 

0,057,810 

0'30 

Culture 

m Trinidad. - 

'rhe distance at 

wliicb the tre<H 

shonhl 


stand apart will bo loodificd to some t'xtont by tln^ uUitndt 3 at W'bicli 
they grow, and by the ditbrent habit «d growth »>r tlio difft-ront 
variotirs troes unnally being anmilor and of inoro t‘<)in[)iu*t habit 

altitude increases. Homo have an on'ct, and .s(nnt‘ a spread- 

ing habit- -bnt it will rang* troin ten t(i Miirly feet. 

The Ihst pruiiijig slioiibl e'inKist <'t’ u moving all %v,‘aker braiicboH 
wliieli huj>[)en to cross eiu li .'tb< i and t!iO bianc.bletK (sTViailer 

braaches) to sneh an (*x'eM. as :o b .'V(^ tini principal l)niiiclu“H free of 
each othra', and as {iiueii as jx.snid'', radiating regularly IVoin tbo 
oentro of the tr' o. 

Tho Hmalio-i' of the [niin n.a] brinc)i('s sbon]<l a]s«» In; rcinovr.*<l 
wliere tlniy are oro','-d«: l ; nnd in larger lia-es, ail braiK-lies wldcb 
liave A do'svnaaid teiidencvn so tluit ;i r* giilar eaiio]»v of hrancl) and 
fulitigo may be foi ined over:o iel. suj»p.>rtcd on iVintful eolunin-liko 
Hteuis. 

'I'bo growth of evtA’y tr- e. ovor four or live years <dd will be, at 
least two iij' t in J:lie sproae. ;i*i round in one year, uniil ilio full 
diincTiHions ure r< aelicd. 

Tbo best monllis for proreng iu the « si Indies are iMarcb uud 
April, lint prnunig (.-i’ large branehi-s may be «leno in August and 
iSr-ptoniber, yiioiild tiie br.incje'.-, liavo no yom^g fruit b. saoriboae 'I’bo 
iinxlel form of a cocoa tree', c-nd whir-'i siiould always be kept in view 
by tlie growrtr oitbor wit'i r* rfard to li\;es to b'* renovut* d or young 
plants — ifi tliis ; a siraigbt siimi ‘ stvni np to throe foc't from tlm groumi, 
and dividing into tvv<,» <>r thn*' ?is it grows higher; < ;i<;h of iheso 
again dividing into two or bhiee hraiufbes, luako up the frar/iowork or 
principal branches which terniinute nuineTDUsly in th»: leafy braneldcU 
regularly disposed into a well-foiiii<M] iie-ud. 1 be tiee uninterfered 
with from the beginning wilt asHuino to itself morn or less ac^niratoly 
this mode of grow' th — termed l.i iebotomous iiy botanistH wdiieb being 
innate with it, tbo model is of vt'ry t;asy atiainnient, and ensures tho 
greatest possililo jiroiluction of fruit in t.be least possibif; sr-aco. 

The cocxia tree is a dmp ro<ttor, and tberoforo soils (d‘ tlie second 
claims, and those of the valleys -cs]>ocially where they are much 
broken — arc best suited to it. 

Aspect is a most important considmation in tho cnlturo of ee»coa in 
all countries, and it does not thrive iu valleys of easterly and northerly 
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aspect. In TriiilJivd the quality of the produce is modified by various 
modea of treatment >^licn prepared for the market. 

The best quality irrespective of treatment is produced by the 
Criollo cocoa of the Spanish inhabitants, who almost monopolize this 
cultivation, and it is getting scarce. The pods are smaller than those 
of the better varieties of other kinds, but the seeds are thicker, 
shorter, and almost globular. The interior of the seed is of a pale 
crimson, toning down into pink, and the taste slightly bitter. 

The Forastoro kinds are hero much prized ; there is the Cundeamar 
of two kinds, one with yellow, the other with red |K)ds. Tiie former 
aro sooiKjr fit for drying ; it has the largest seeds, which are easily 
fermented and prcqmred. They arc of a palo crimson, approaching 
the Oriolio. 

The Amelonado comes next, and then tho Calabacillo, whicii is the 
lowf.’St kind ; its seeds are small and very bitter, and the crimson 
pigment is so dark lliat it is very easily distinguished from tho other 
varieties hy this mark alone. 

'Ihe .frni!: after bciing picked is either left under tiio trees in largo 
heaps nno|>eue<l, or oiicned at once and l^rought to tho fe.rmcnting and 
drying houses. In tlie former case a sort of fermciitation begins in 
tho fruit, and some planters consider it a good process. The pulp sur - 
rounding tho seeds contains abundance of saccharine, which causes or 
nittior feeds tlio fermentation. In many establishments tho seeds aro 
ff;rnionted in barnds, in others they are merely heaped in a close 
r«K.«io. According to the qxiantity of seeds tho planter wishes to 
obtain, and according to tho (pialiiy of the seed, this formentatifin 
is c-ontinued from tfiroe to ten days. The best Forastero cocoas 
vc(piire less time tliun the other qualities, but';noro than tlio Criollo, 
which completes the process in throe days. 

Tho influence of tho fermentation is twofold; first it destroys the 
pulp, which surrounds tho seeds and the saccharine yiatlcr, which would 
interfere with the drying process; and, further, it produces a sort of 
sweetness and flavour in tho seed, accompanied by a change from violet 
to brownish-red or cinnamon colour. Some hold that fermentation 
lessens the bitterness of tho berry, but on this point doubts aro admis- 
sible. (locoa must of course be fermented to prepare it for drying, 
but tho process is attended with somo risk in wot weather, when the 
lierricB are prone to blister. 

Not very many years ago fine rod cocoa, that cocoa having a 
very clear skin of a reddish colour, fetched th(3 highest price in the 
English market, and no attention was paid to tho flavour of the kernel. 
The opinions of buyers havo sincxi changed, and the samples that now 
fetch the highest prices aro all higlily fermented. Red cocoa is, 
however, still in fiivour, probably on account of the small percentage 
tho manufacturer loses wlien tlio berry is clean. Trinidad manufiiC ' 
tiiTors and consumers prefer the light-brown kernel, irrespective of tho 
colour of tho skin. The substance of tlic kernel itself is not changed 
by formontation ; the starch is loft intact, and suffers no loss in 
weight. A gri at deal depends upon the weather for curing tho cocoa 
for sliipmeiit. 

The Criollo red-skinned cocoa, abundant in Caracas, requires but 
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little feruiciitfttiou, as it is natural ly of a imich finer flavour, but its 
])i’<kIuco is small, aiul the tree is said to l>e a slow' bearer, ami easily 
destroyed by dise^iso or bad weather.* 

ISo many new cocoa walks have been planted, ami small established 
ones < nlargcd in the last three or four ycairs, that the supply in si year 
ur two slnnild much imarc than halanco the fallin ^ etf in e\iiaiisted 
plantations. A cousiderablo amount of good fn sli land has of latti 
been taken up for, and laid down in, cocoa in the country south of and 
between Ariina and the East co;mt -sutBeient to eiiabh; planters to 
ke(ip pace with tho increasing consaiii})tioji at homm They aro eoiii- 
mencing to plant tho cocoa tree in tho East Imlies, but it will bo 
some years before a crop is reaped, and wbateve.r is gathered will, 
for many years, suffice only for caskTii consumption, including that 
of Australia. Jamaica is talking of reviving ia r long-abandoned 
cacao cultivation, and Dominica will do w'cl! tt) follow lun- exainplo, 
having rich soil in sludtered ileils. well adaptc'd, to all a|-pearan<‘i'., to 
favour this (hdicatc plant. Hut tin inlands to tlie north of dVinidaJ 
must take into tlieir c.ilculation a risk front which that island and 
Grenada are almost free- that of hurricane blasts, d'lie (piality of 
Trinidad cacao maintains its reputation. We hear of exti nsivi; irriga- 
tion improvements on Mr. ^^eedham’s line property at the head of 
Santa Oru:':, well known ns San Antonio. 

Exports from TrinhuoL -In Trinidad e(Koa is ^ho second great 
staple of production, and altiurngh tim annual crop mnn-ssarily 
tluetuates, according to wmither and iavourahb* seasonH, yet it will bo 
seen the Hliipments liav»j doubled in the last (piarter of a conLiiry, 
'rhe following ligurcs give tho annual exjiorl crops : 
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18.51 .. , 


18.52 

. (5,82.3,005 

18.5:4 .. 

. .. 4, '.104, 7 10 

1854 .. . 

. .. 3.370,1.50 

18.55 . 

. .. 4,. 54 7, 0(50 

18.50 .. . 

. .. 4,575,000 

18.47 .. . 

. 4,042,000 

1.S.48 .. . 

. .. 5. 4 0:5, 000 

18.53 .. , 

. .. 5*,80;i,JOO 

1800 .. . 

. .. 4,l:;5,02! 

1801 .. , 

.. 0,5:t0.0OG 

1802 .. . 

. .. 3.810,223 

Taking decennial periods the » 

l.bs. 

1821 .. . 

. 1,214,(403 

18.31 .. . 

.. 1,888,852 

1841 .. . 

. .. 2,103,302 


isr.;t 7, 4^4, 1)11 

iKilt 5,0l>(>,ei7 

isr:r> C,78o,i:s7 

iHOt; ,'),‘)yi,673 

1 MJ 7 H,(in;, 2 i {7 

18GH 7jU4,;U7 

ISfVJ (>,»:{^^022 

1 870 7,470,028 

1S71 6,42*2,0:{S 

! 1872 7,182.401 

I 1873 0 , 2 ; ’. 8 , HI 

i 1871 ll,ioi,i;u 

liijuiionts have l>een as follows : 

18,51 ,5,552,1:!7 

• i 8 i;i r), 5 ;::o,;KMi 

I 18/1 G,122,o:i8 


There is a singular discrepancy hetween the returns of shi[uue.nts, 
as published by the (hdonial Office, vvhich I liav(' given abovt^ in detail 
from the twelfth number of tho ‘ ISbitistical Abstract for the Heveral 
Colonial Possessions,’ and those published in tho island pap( rs, for 

* The late Mr. H>’inian Cruger, (’oluuial bot inist, in th^ Triaidad Cutuh.'gue of 
ITuducti shown at the LuiiJou lutciuatioual K.'iliibition, 1882. 
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iiislaiico, the ‘ TriuiOad Standard ’ 
voars as f'dlows : 

i.h-i. 

18(i0 G,‘2')l».020 

1H70 0,s«;-i,C<)0 

1H71 


gives tlie sliipmonis fur the last few 

Ll>s. 

Ih72 7.01‘.^10{) 

m?;] 7.G'j.=s,520 

IK71 10,312 20r, 


And Htates that the crop sliipped in 1801 , 8 , 472,^02 11 ) 8 ., was uo; 
far shoit of don])ic tin; proccding ten ycais’ avorage, double tho ship- 
lucnt nf tho year next ^tbll.^wing, and tliat tho average of tho U u 
ytiurs, 18b2-7L, was about t),:i57,10() Ib.s. 

din; soast)n begins in Oetolwir, and if tho shiprnonts wore noted froju 
the first of that month instead of the 1st January we should have a 


tnmr Klatoinent of the relative crops. 

'rile <;X))oi tH in the vears, emiing Scptemlscr 30, have boon, in 18 f 2, 
7,002,320; 1873, 7‘iSl,520 ; 1874, 0,704/220; 1875^ 0,l30.3Ui;. 
Tluiro is little doubt tlio unusual ijuantity exported in 1874 was ma^ie 
up, to somo tlegree, of cecoa si.nt from Grenada for roshipimuit, and 
wbh li it is to be fcare'd went home ;<.h Trinidad produce, lowering tlu^ 
oharaiJer ef tho oniinary (iocoas of that island, (’cc.oa is prepared in 
two ditfereiit ways, aei'onling to the niarkc,t for whicli it m ijitevuh d. 
11 for Ihirope, the se' ds are coviuasl witb dry leaves and lii'bt lava r 
of earth, and left for six or eight days b. ferment. Treatcl t!jus tlioy 
b»;-o maeh water, and tlieir vorv bitter ami aHtringout princijde, d’le; 


sc 'ds lu'.rome lighter, of an agn^eabb; and mild flavour, are ot a 
Homo eiimamon ei>lour, and the hiu->k or envelojie R;parateH ^ 
from the bean by a slight pre-.stin' b<,lw<;cn the fingers. It is in ib;.- 
eonditioi) that tiic ds are most sought after, wml make the bon 


elioeolato. d'o Engl.and, wliei'e. cocoa is prineijeilly eoieeimcd e 
infutfi<m, it is sent vvitlu ut aiiy pn [)ar'atioi!. The siaals are tiien ot .i 
red colour, their t;nvelo[>o is ch'an, siHooth. adlnedng to the iaterioi 
almoii/i, which is id a purple colour, will, an astringent and bitter 
llavour. In this comlition it is (juiU; iintit to be mannfact ured n t - 
cln'coiato, Aoconling to IMr. H. Prestoo, c<.>lonial l)etan;st. tli*' eim.t 
object in claying the bcaiiB is to preserve tiiCmi, but in iho i-n 
inarki t tiu're is a di'cided preference, for ciayt'd kbidH, without np[>a 
rontlv much regard being p.iid to tho guality ot the iiiterior. i fS 
qualities chavactoristic nf ilio best cocoas are these : A clean reddish- 
brown or chocolato” cadoured interior. Uryness, so as to render the 
bean crisp all through, and the “nibs” er plates of tho kcinel readily 
seqairablo from each otlier, and from the shell or skin. The colour i » 
the “ nibs” outhide u a dull purplish, slightly brown. The fracture 
pre.smsts a tiao glaucous purple-brown. Cbowed, tho nibs reduce ae . 
dissolvt' in the mouth readily, and the flavour in a fine full cliocolatc, 
slightly warm and astringent. The conRisteneo is much like that d 
tiiudy-propared doBSort “ ground outs.” Thefc Bhould la; no tra<m ef 
mildew. Tho procesB of fermenting coiiHists in coUcotiiig the seeds, 
when taki;n from the husks or pods, into barrclB or troughs, or into 
heaps, nicely covered with plantain le*ave8 or sacks, within the curing 
liouse fur two, throe, or four days; the house, me^iutime, is kcid 


clostxl. 

The first olijeet in fonncnting is to reduce the mucous covering cl 



« <>ro 


t};e 8 €‘ei] 8 , and tho s*'ootu 1 is to tone tlio colour of tin* ]<i nu 1 to a tu\o 
purjdc-browii. On rtiuovid frvui tlu* fcni'nitiuo process, tlio 

VH.*aiis live well riibb«'d with a simill <piaiifity of u tiv.o vt d «Mvth. iuul 
then spread out ‘'vcnly to dry. The bcuiw liavo to lu- f:\,piciilly 
stirred in dryiTi;^. but a very liul .sun is avoid( .1 dunti,; this part 

(»f tli<‘ ojveratioH, Tlic wliolc* process is verv suuplc-. be,} it ic juir' s 
coii.-idera])lc jiraetiee to predu- . tlie dosiiu d etf . t f[;.- fen;i<uitatioii 
itii nicety, dde dryino or euriii;,' louse eon-is'*^ id* .i s! i o-i.r'i 
Kj^an ro.of, fix. .1 '.Oth wheel:-- ruuuiup ou ireu nuis. ho.. I alony stout 
tranuiwoi'k, -.vtiit K .-'Upjr^u't.s a -ny plutf.>rin lo'di ri.< at h. and u]>on 
whicli tl'.e b.aiis are uiauij-u]ai.»..i jo,.; dii,,j. d'he yilh^rluo uf tho 
eaeao pods ;s ;i( co.ia jilrdicd by luea.-'S ..f ac, instrui'c rtf .ailed a ‘‘eaeao 
hook,” HTiil upon the jjroper u.'^o of whieli t;.« lO.hino.s ,,f tP,. future 
crop V( ry lar'pdy dt'pends. It i.s^]ii.''-t essei;ti/il riuit i;; r( nio\’i(ip tlic 
]"»<1 liy a eleat. cut throupli ii^ .-(eiii, its base or the { .o-t ot the stem 
01- bianeli fr.uu 'Aliieli it iirtM'e.'^ls, b,- not out also; n-^ at ih.it point 
oth*.r l! >\\,rs and I'ruds devc!,.;.- :i:,d tliei-. f..re it -^liould not be 

daniaped. 'I'iie ja.'.ds of tiie e:i( ao bein'.' v. rv por-M^teii t , t.) remove 
llieMi bv ]iullire.; is not nidv ]abonon:->. but li t<ai-, tii. fruitful portion 
' f ih.e b.wk --iluat. d oum, .i iio. ! y at Its })ii-.e. aii i thtj.s pr. vents fruit- 


(i/hrr ir, 

hT;oV.;i oi td. W. 

ef an K.)i''r 
to M. d-: i’oo 
?dai Tirtio i;. 


> ! o r,' (.111 V ,.iic • ( ( a fiee ^vas 

O p- O''- 'I to'- J,. I y tP,. Ojll-,|,n 

! b • '.*» tie- i'.o i \ ! » 'ar: i).s ;dl(t\\ ed 

. ■ . :i proH )||.; ,s il.j in tii,. aol.d.s of. 
’.jmtjim pr-U I, pa-i to eu]ti\'ate tile 

' !;.-fi\e ye, 11 . i- tl'iit uiiy preat 


o'.ith- lom/ eritHidi-.|u (I. 


. -I.'VI' t-. feet, tliat, 


' oS'it am! mr id; are in: o . n.eioji b. bear fruit. 

^ ‘ ‘''d spi'o.if 1 .. ! a .* b( eii o'y al‘enipt ai. tlntininp or 

I”''’''’’;-' ”• be- pioilJci^ alia o liiey Aei-e plant, d. tu IHMS, 

‘d-dpl ib... ..{• e,, ei w. r.- . xt-ortrol ; ii, IM40 ,j p^,,J IPs! 

It llm; iliietnatou i.eiwm;,. do HOo ..m! Ioo.iH'o Ih,;,.; and t f ic idi i pmeats 
in the isei tew y. .os l.a\. !" ■ n .<s f.blows • 


'"f’ ■■ edetliu is;.; , doi^iss 

* lo7l , , {■^‘.pTs'Z 

ill’:' IS wlndiy .s.uippt.l to MartiioqTio and Tbirl'ado.s^ either for 
fxartihl eonsuiuptioM in t!i..s.' places, nr for shipment to England, 
b ranee, or Ameru a. 'I’he ju-oe. ss id’ piejiarinp the cacao IxjauH for 
the nuuket by fi-riiieiitatioii. and sMb.'-etjnent '-laying, HCeins Rcarccdy 
to liave beawi heard of in lA ininica; hut it should be known bv all 
pi-oners tliat this ].roeess properly perf.^rmed, raises the value oi' the 
article from 2'' to do per <‘ent. 
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Ill St. Lnoift tliere arc al)ont 430 acres under culture with coc<>a • 
and tbo followinj^ statistics show that the exports are almost btiJ 


tioiiarj: 

Lbs. j 

1839 ;5,9.')2 I 

]849 JO 1, 91 2 I 

1839 198,o<J7 

1804 221,799 

ISfif) 289,097 

1800 192.885 

1807 280.170 

Tn Grenada tliero aro at least 
The shipments were, in 

CwlH. I 

1804 9,102 j 

1808 14,801 


1808 .. 

Lbs. 

. .. 258,799 

1809 .. 

. .. 271,908 

1870 .. 

. .. 257.543 

1871 .. 


1872 .. 

'. *.*. 240,811 

1873 .. 

. .. 280,473 

1874 .. 

. .. 255,014 


4000 acres planted with cocoa. 


CwN. 

1809 !7,718 

1870 21,002 


The export duty on coeoa in the West India Islands is as follows 

d. 

0 11;^ p. r cwt. 

0 0 ,, 

0 8 „ 

1 H. „ 


'I'ritiiOad .. 
(Jrcriiulii .. 
St. Viiw’cnt 
Dominica 


In Jamaic*a some liiih; ut.lenti<m is a;:'ain beint: dirtaded to cocoa 
culture. 1023 cwts. were sliippcd in 1872, and 1^)1 cwts. in 1871 ; 
th(M-e being 40 acres uinler culture with it. 

The culture of coeoa, whidi had long been negh e fed in Guadaloupo 
and its depondoneics, is again eomiug i)ito favour. The plantations 
aro formed from plants imported direct from Caracas. The (Quantity 
exported from Guadaluui>c in 1872 was 206,000 lbs. 

In 1727, owing to soiuo diw-ase, tlio whole of tbo cocoa trees 
porislnd in Martinique; tbo inhabitants, half ruined, after having 
tried several remedies, resolved at last to plant cotfee. Of late years 
the cultivation of coeoa has however been resumed, and greatly 
extended in Martinique, and tbo quality is much esteemed. In 18 rJ, 
686,000 lbs. were shipped. 

The land under culture and the production of cocoa in the four 
French colonies in 1870 were as follows : 


i * iiccfaresof Kil' .urHnmiet? of 

! ' .\cio8. ! lbs. 

Martinapie . . 

( Juadtiloiipo .. 
j Vniiioh (hiiiina 
i lliiiiuion 


028 I 202,300 

403 125,181 

255 I 5t,55G 

21 I 3,750 

1,307 I 145,737 


The value of the cmani received in Franco in 1870 from in r 
colonies is given at lfi,00U/. only- 

Tho cocoa of Freiicli Guiana, dried in the sun or by a cur- 
rent of air, presents unctuous qualities, wliich render it souglit 1**1 
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to mix with the porfumod but drier kinds grown in The 

export in 1874. from French Guiaini, was but (>(>,000 ll)s., ami there 
are 231 liectares umlor culture, whi<di is little more than the prixiucu 
ill 183() from 197 hectares, when 50,400 Ihs. ucro shij'jK'd. 

A little cocoa is grown in the Mauritius. Home small quantit’/ is 
still produced in lh_ anion, of a good quality, the Caracas S(»i t. Cocoa 
used to be grown in tlui island in eonneetion with eotfee. 

Production in V^'iiezuda. — Venezuelan, or, as it i.s gi u'T;ilIy temn'd, 
Caracas cocoa, has lu'cii considered the best of all lliat is pro- 

duced upon tlie A);ierican soil ; altlioiigh it was iii)rn Mt'xieo tliat the 
hf^an was first iiu])'.rtcd into Spain, large quantities of it were 
subsequently exiM^rh:-! from llie Ah iu zut-lan port of Mamcailm to llio 
Mi.xiciin port of Vera Cruz. I'ln; e(H*<ia tree llouiislies iiost when 
planted in a dam]*, level soil, aud 1 h girm to produce fruit wluui about 
five or six yearn old, lis yield being u.uially ulmut one [xuind at tnat 
ago; it does not, hoaever, atttiin its full laaring capahilily until it 
has attained its eighth at least in the mughhourlmod of the s('.« 

coast; and in houki j'laees, siu-h as the Crui<jue dislri«ts upon the 
Lake of Valencia, in t!u) neighhouring ]>r«'viMce of C:iral>ol>n, it does 
Hot attain its full yulding jM.wcr until it has rejiclna! its ninth year. 
Exp'Tlenc.ed planters r> siiling in the capital (Caniciis), Innvcver, states 
that, u ith jirt.'pcr cure, it may ho mudo to over the *'x]HUi8es of its 
cultivutiiiu fr(jiu its sixlii year. 

'l')io i-i.guhr pcrioil.s thr gathering in the cnijis ari' in June and 
DccmiihiT, (h nominah I the “ Cfoj> of St. Joiin and “ (’liristmas 
crop; hut wlieii tin; plants have attained maturity, the gathering of 
scattered pods is carried on almost daily. 

The production of eocoa has mu only groally tliiuinished in Vene- 
.SiK'la, owing to the perpetual civil warfare prevailing, Imt its quality 
bas materially dct<!i ierabd owing to the intrmluction into ilw« country 
of commonly teiuned “ d'rinitario," from tin,' island of I’riiiida*!, 
which, althougli intinit< iy more prolific than tlu; nativti seed, pnxliK'cs 
ft br^an somewhat bith-r in taste, and very inferior, as regards t ssential 
oil and richness of llavour, to that prodnct;d from the latter. The 
ddference between the two can imb ed bo *l(ib‘et< d iit om e by tho most 
.casual observer, and thi' seule of prices at once confirms it. 

Inofleelual efforts wen made to guard against tie* delorioratiori of 
the native eoe</a, euj iving s<^ lii;.di a rc'putation jii fercigii countries l)y 
the introduction of liu; Trinidad S('e*l, to tho extent of a propoHitioii 
being made by the Ministei of the Interior ami Justice to tho Con- 
gress, in the y< ar 1850, that any person deUxited in intnslucing Iho 
same into tho eastern ports of tho fb^puhlic inconstant communication 
witli the island of Trinidad should Ix) subjoctotl Lo corporal chaHtisc- 
ment. 

. Some interesting statistical information connected with tho culti- 
vation of the cocoa tree in Venezuela in former times was supplied 
by a Caracas newspaper, in tho year 1838, which obtained its 
data on the subject from a pamj)hlet, also published there in tho 
year 1765, by a commercial asHi^ciation formed in the IJasquo Pro- 
vinces of Spain, under the namo of tho fruipu/cuanian Trading 
Company, and which stah s that tho export of cucoa from Venezuela 
during thirty yours, viz. from 1701 to 1730 incliLsivc, amounted to 
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G13,2ir) funcj^'as (Uio fune^a coiisiflting of 110 lbs.); in the followiiiu 
oij'iitocn yeai'H (up to 174H) to 800,247 faoegaa ; and in the tifteeu 
years followiiif^ (up to 1754) to 887,101 fanej^as : the first period 
f^iviii^ 21,410, the second 48,291, and the third 55,449 fane^^^as as the 
aiiiuial average ; tne exportation last alluded to being tlms divided ; 


Tf) S{»ain 50'j,72l 

,, ( '.'itjai y Inl tatlH 70,111 

,, \ fra (Jru/ .. .. 27*.*, 071 

S.iu DoniiiipOj P(>rto Ivico, and llavana 2S,2r).') 


M87, l!tl 


l^'roiii the samo work, it appears that in tlic year 1728 the Dute]; 
sold the eecon wliich tln'V impoidod into Spain at from 7 G to 80 dollars 
)>er fatu'ga, tlits price- m (firju'as at that jxiriod Ixjiiig from 7 tu 
10 (helni's ; w iiilst the (iuipnzeiiuniau 'rriiding Company, which wan 
estaldishtsd in tlie ,same year (17*28), sold their cocoa in Sj)aiu for 
from 15 to 50 dollars, having, afhu* tiio war of 1788, lowcr<Ml the price 
to do dollars wdiieli was the highest priec they ever paid for cocoa in 
(5inicas op to tlio year ITGh. !u the year 179*0 tiie joaHiuoe of tlie 
7.59 eoeoii ( slalos, whieh then tninled in Veiie/ai; la, was calculated at 
1)0,000 famg'is annually: and in the year 17G/) it ^as compntod t<; 
))uvo atlainod t],r> amMn!it of ld0,U(;0 famgas anuually. From tli. 
you’ 1775' to 1774- tlu. (Oii},.izetianiaTi Trading ('ojiipsuy deidaredi its 

iota! oxpi-rlH ('f <%!C(>a fronv tiie provirmes of Faraom and Maraeaiho 
to Spidn amounted to !70,15t> fhuogas, giving a yearly average o1 
55,8!a) fan-’O’Os, 

jiiznMuga, u ixf.pectuhlo Ihscayau plantor of tlie ncighlxmrhmMi. ol 
C'nriieus, wjitniL' in the yoa.r 1880, on heliulf of tln> agrieuliuiis' 
of the count, ry, estimaletl the former sirimial yield of eoi'oa *>f th.: 
VNlioluof liie ri'pnldic of Venezuela at about 150,000 fiinega.H, wine ie 
ut tlu' medium j.-rice "f tlu. time, 20 dollars per fanega, amounted, 
in value to O.OOCO.OOO dollars; luit at the date of Ids writing he cah'u- 
latetl tho yndd at but 75,000 janegas. M. Me.linupa Freneli travedh '- 
in Vene.zuolu during ilio yi'Cvi's F8*22-2o, sluftss, upon tiie Hiilhority o! 
u !•( port S'mt in to tiio Siiaiiibli Viceroy Samaria by SxTior .Jove, aj 
enlightem-d 'public funetionary, the aiipvoxinuate amount of tlie anmial 
export of cocoa from the Yciiozuelaii provincos to Inv o lxo*u, duri’;y 
the six years anterior to 1810, 100,000 fauegao, at an average rate f’ 
20 dollars })er fanega. ddie Triniturio sued is, at the present tin:*, 
the staple of cocoa frmn the districts of (iiiiria, Maturin, Cariipan 
and down tlic eastward, or windward, coast as far as the I(io Chica ; 
but the natiYo or gemilne “Creole” plant is still cultivated up<ai 
some few estates. Tbo Trinitario seed is also sown to some extent in 
the vulleya of tbo Tuy, near tiio capital, althougli the majority of tlie 
estates there are sown with Creole seerl, and thus good cocoa can still 
Int \ji'ocured from thence. From the port of La Guayra, running 
westward towards Puerto Cabello, and particularly at Choroni, Ocm 
mare, Turiamo, rahiuorao, and Borbnrato, Ho the districts wliero the 
best Venezuelan cxicoa is now produced ; and the choicest of all at an 
state called Chutn^, near Choroni, the property of the University el 
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i araoap Fron. the noigliboiirlwKxl of San Ft'lipe, tlie capital of tlio 
state (>f Yaracuy, a very Hiiporior unmixo.i c(>(<.a is sent to Fiioito 
Crtlxillo, to the amount, inclmling a small »piaiitity from Ihircpiisi- 
mrto, tif about lOOO to f>0(H) fanegas iinnnally. The 'rrinidail sood 
has, siru'c iHot. b-jon introiliux-l into C^hichiriviclu', formerly oiu* i>f 
[In liiK -t coc<)a districts on flic western coast, ^lany cocoa planta- 
tions were damagod, and some «'ntircly destroyed, by the great 
draught which prevailed in tlie ('oiintrv in the year IStiS-blh 

From what has been above stated, it will be s* eri iliat it ia from 
('ape (’odera dtovii to rueiLo Cabftllo, Iblhoving ih,. coast-line, that 
tjic Faracas cocoa is priiieijially cultivabHi ; uiid on souio estal. s on 
tins lure, wlieri; the 'I'rinidad soe(? bad 1 een intfoiiiU’od, it has fallen 
int(t gri at disrejeite. and sone- ol the planteis ev<'ii »mport liio red 
Soii of Fiiriirii, fu order to impart a betO r e. -louring fi> tbeir h« an. 

J am indohted for the following ('bhervali-uis to i\lr. Aldersoii, an 
English gentleman. w)m lias r* eently returned tn-m in.S|M-eting ins eoeoa 
CBtat'S. silnati'l '.\ithifi the .sfu’oouril Iraet o!‘ et-nnirv denominated 
the “ \ alh ys of LJaro-v-mto. ' e.vi,Mi.lit\g fi-.t;. ( a|-avaan-lt aneacna f- 
Bto ("nico. t’ne popnlafion of which r- ■.ooii i- put -lowi^ al “Jo.ooo 
all biaoK'- ai;h tie e.veeptn-u of ah-.ni oiie lomdre.i whit- s,mi<i tiie 
in)iai-;ta!;t- ,.i! lii-lmn, ami aimmnirn;: io ahmit tWi» thousand, of 
the viil.MO. ( n ( 'upaN a ; 

In th»' ’him->>t t'-iul aii.-i'in'e -i? .•>1 ■{,-.?!( !i | 1 n e irinai e -n, sa'.s Mr 
Ahietsoi;. “it m d iVi.'ult (o say nh;it tlie.M vailevs pr<.diie- -I ni the 
^year I'':! !, wh.ien mav he ealhM the Ir.-o ,.f t’ue War of lie-epen-lema . 
whei- \ eDe/m* la 1 . T 0, a i 1 m( i deliiiitely severe-l from tile inother ( (uuitrv ; 
bnl it may h-- ly sai-l tiiaf, at tlie eh->e of tiiose tin years Of 
de'<'a-l:i I : oil m.-I • o s> ; n- t lo!;^ :-.ll :o.'’r'< i! 1 1 n i < '.’.as \':rlnaH\' i vtin- 

gusleii, lie’ |.ro'r,;,^ .,{ i . eoii'.lr-ii-t (on , a - mu;, he supposed, would 
be mvt’Ualiy -h-,y; .anii 1 think. V. niiei;-., . t r-.r :i j.-ay i„. f,tate,i fh-it ,t 
'vns not until i -l-' liml tlrn '.eil- y, of Ihn i.. omto alfaiind tluhi- 
Ingle .l- 'Hei'ol ^ iitisa;i,-ji add prosperity. ..•oiitinuiiig l<, vu-hion 
aver:i:0‘ - roi- of .•.-•ea ot from ;:o oo,, j., lo oeo fa m gas. or half tim pr,o 
th’' '- "■ hue hole h'ejiuhlie, unlii tie year l-'hl. In tie ‘g.nug of limt 
year .nremlt.i!'' 'i-n. rally, bn! lee - nltivalion ofi'f.eoa '■.•'pemalJ v. was 
ah ' cie I kenf and for some tinC' deraut:. d, jjy tie smbh n and 

«rij.-ok--i f..i- hl-m-ation of tie slaves. 'riem-U'./ar piuin'ers re(ov.i'(M 
fl'e-m h;' adojiting tie ^y^tein n] ' ne diaii'.ro.-, that is t - ,e;i v 

tie lab -nier millavateil tie; soil in tlie eharacter i.f partner in iis yield 
— a ^^^!em that e in seans ly be adopte-d n]>oti e(a‘et.a eslaU’s. and they, in 
Ci'Ms. <|Ue;jee, ..-a -oMy ami pr oores^i vely de-‘]jie d till bkoM, when’ Dm 
gnat civil war of the Federation broke out. When that Idowdv ami 
unluip{»y struggle te.rmiuated in IBGii, tlio ha%ne, destiuetimi, and uu- 
.avoidahlo ncgleet lia<i U-eu so cxccHsive, that of tiie, muLMiifirent coe.^n 
estate^ ill t’ne Valleys ot Harlovento, wliie’n liad la-eii one of the etiief 
Befits oi tie. war, S'‘«reeiy a vestige, reniaiiie-l ; and I ham no in situ- 
ation in Bftyiiig that at that {>erio<l tlieir Jinxiuctiim did not exct ed 
:5<K>0 faiieg.is. Ah a pr<.of that I do not exaggerate Du* romhiie d 
.etfects of the sudde.n eimvneiparion of the hIuvok and of the 6ve vear.s’ 
civil war, I will cite om- or tao examples of Uu; many for wliieli'l can 
personally vuueln d'hree of Die finest cocoa nestates in liarlovenlo 
:belonged to (Jeiieral Arizimuidi, Don Antfinio ihdaeioK, and mv 
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father, Mr. John Alderson. The two former were situated in 
Caucagua, and each one yielded an average yearly crop of 1000 
fanegas, but are now abandoned by their owners, and rented as 
unciiltivated lands for an almost nominal sum of about 300 dollars 
(or 46Z.) a year. My father’s estate, situated in Curiepe, gave from 
700 to 800 fanegas a year; at present it produces from 200 to 250 
fanegas ; and since the drought of 1868-9, considerably less even 
thau that ; the richness of tlio soil and other local circumstances pre- 
vented its entire destruction and abandonment, such as happened in 
Caucagua. When in 1863 jicjico was again restored, all the pastoral 
and agricultural inl)abitaiit8 of tbo country devoted themselves imme- 
diately to the reparation of their ffisses with the determination and 
energy of a people worthy of better rulers. Notwithstanding that 
several large properties continued to be abandoned by their owners 
from various causes, the remainder began gradually to progress, 
whilst at the same time a multitude of young plantations sprang 
up, under the personal exertions of an equal number of small .pro- 
prietors, many of them formerly slaves. Industry prospered, and 
the yield of several sections of Eio Chico, Curiopo, Tacarigna, 
Capaya, and Caucagua, which together form the valleys of Barlo- 
vento, had probably increased from 5000, which they yielded in 1863, 
to 7000 or 8000 fanegas ; and gave promise of attaining, before long, 
tlieir fonner yield and prosperity, when the terrible drought of 1868 
and 1869 again threatened the cocoa estates with extinction. Portions 
of many estates were destroyed by fire, and many thousands com- 
pletely burnt up by the drought, whilst the iv^mainder were so 
debilitated that little or no crop could be oxpeotcid from them for a 
few years. The cocoa estates on and near the river Tuy were an 
exception to the general ruin; so much so, tliat the soil being rich 
and humid in the extreme, the drought had upon them the cft'ect of 
drainage, and their crops have since beem remarkably abundant. The 
introduction of Trinidad seed has, doubtless, had a bad effect upon 
the reputation of ‘Caracas’ cocoa; but the conviction that is daily 
gaining ground of the unadvisability of introducing the ‘ Trinitorio ’ 
on the one hand, and on the other the great improvement that takes 
place in the beau produced from the seed in the lapse of time, lead 
me to coucludo that the pesriod is not far distant when ‘ Caracas ’ 
cocoa will liave re-established its good name.” 

Sefior Basil izo Mayz, a gentleman from Cumana, estimates the 
product of cocoa in the eastern states of Cumand and Maturin at 

40.000 fanegas, and 40,000 more for the rest of the Eepublic, or 

80.000 fanegas altogether, reckoning home consiunption as well as 
exportation. He distributes and classifies the eastern crop thus : 
Canipano, Rio Caribe, principally Trinitario ” ; Taguaraparo, 
Yrapa, somewhat less “ Trinitario,” average soiling price 18 dollars 
per fanega; Giiiria, Soro, the greater part good cocoa. Maturin, 
mixed, does not yield much ; average price, 36 dollars per fanega. 

Mr. Brandt, a gentleman formerly deputed by the Venezuelan 
Government to inspect the custom-houses of the eastern provinces of 
the Republic, states that the annual exportation of cocoa from the 
port of Canipano alone is from 16,000 to 20,000 fanegas. Mr. Brandt 
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laying been nnable to proceed further in bis in<|t!iries, ownng to the 
ppofiition ho experienced, the amount of ux[X)rt from the three other 
pits in question is unattainable. 

According to Schor Mayz, it was his father who, whilst rr*Hidiug in 
Hnidad as a patriot rofugee in 1820, first sent the schhI of the cocua 
pm that island to the mainland, at the request of (leuoral Ariziru ruli, 
Ifamous Venezuelan general of the War of Indepondonee, to plant 
his estate at Caiicagua ; the bean produced from this ns 
Bore stated, bitter to the taste, but the plant is miicli haixlier, 
biding at the third or fourth year, and giving double the quantity 
[ the Venezuelan seed, or about two pounds per tret^ annually, 
penor Mayz adds, that in Trinidad there were two or more estates 
bducing good cocoa from the Venezuelan seed, planted by some of 
p Royalist families from the mainland, who had sought a Kifugo 
I the island ; and it is thus worthy of observation that, wliilst a 
pneznelan patriot first intnxlnced the cocoa setid of Trini'lad into 

i l country, the Veiiezuolan seed was introtluced into the island in 
eetioD by persons who ha<l rmnained faithful to the Royalist canso. 

^ Don Juan Antonio (luardia, for some time Minister of Kiiuun'o in 
^8 Republic, and partner in the bouse of (Tiitiern z and (Juardia, of 
fa Guayra, one of the jfriiieipal houses for the consignment of cocoa 
^ that port, expressed to me his opinion that the pr(Mluction of 
>coa has remained stationary during the last twenty yoJtrs ; the 
fcreaso which has toktm place in the valleys of Harlov(;nto, Ttiy, 
||d on the coast to the we.st (»f La Guayra, where large plnntatious 
Ive boon lost, being, in Senor Guardia’s opinion, compensated by tho 
bmlxir of small estates tiiat have sprung up of late years in Caru- 
fcno, Giiiria, and Yagnaparo, Senor Guardia also eulcnlates tho 
early crop at from 70.000 to 80,000 fanogas, tho exportation of 
Rich he distributes as follows : 

Fftru^Kaii. 

La Guayra, from 35,000 to 40,0fK) 

Pu(-rto Cttbello J‘2,000 „ 15,000 

Maracaibo .. *. 8,000 „ 0,000 

Canipano 15,000 „ 16,000 

70,000 „ 80,000 


This cocoa is produced in the following districts : 


La Gcayua, — CompriBing Barlovento, from NayguaU to 
Cabo Unaro, composed of the valleys of Rio Chico, 
TacariguH, Curieiw, aud Capaya, and part of that of 

Caucagua, gives 10,000 

SoTAVENTO, — From Cabo Blanco to the valley of Turiamo, 
where the finest kind of cocoa is generally produced, 

known in Europe as “ Caracas ” 5,000 

Caracas. — I ncluding the valleys of the Tuy, and part of 

Caucagua and Capaya 7,000 

CARt5PAX0. — Partly from Canipano, Yagnaparo, Giiiria,' 

and Yrapa ^ 9,000 

Puerto Cabello.— From San Felipe, Guiguo, and Bar- 
quisimeto 3 000 


40,(H)0 


0 
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The 15,000 fanogas, classified as Puerto Cabello, come from Bar- 
qiiisimeto, San Felipe, Giiigiio, and from some places on tlie coast of 
Coro. The 9000 fanogas, classified as Maracaibo, belong to Merida, 
Trujillo, and Cucuta ; and the 10,000, exported from Cariipauo, 
belong to various districts along the coast of Giiiria, Yaguaparo, and 
within the Gulf uf Paria. About a third part of the product of these 
districts is embarked from the port of La Guayra. 

The introduction of tho Trinida<l seed has been very injuiious to 
the cre*dit of the Venezuelan cocoa, formerly so highly esteemed, and, 
as before Htate<l, the dilferenco is very palpable ; tho Creole l)eaii 
bedng soft, triangular (having three sides), agrecablo to tho taste, 
and oily ; whereas the “ Trinitario is hard, with two sides, dry, and 
bitter. Tho difierenctj between them depends in some degree u|X)ii 
the soil, and its efiect upon the reprodaction of tho seed. 

In Trinidafl, tho high cultivation bestowed upon tho native s^^ed 
has improved its original iiatuni ; and in thti Gulf of Jharia, and other 
places w'hero it has luam cultivated fer many years, it has improved 
so as to he almost equal to tlio ‘‘Creolo” or Venezuelan coccia, a 
result owing entindy to the superior (piality of the land, and the 
im[)roveuicnt of tlu^ scaul from the lapse of time, the cultivatioa 
being of tlie most Him])le description. 

Souor ft. R. Medina, one of tlie princi}jal cocoa planters of Ocumare 
(on the coast lx tween La Guayra and Puerto Cabello), a locality wliie]i 
produces Iho greatest quantity of the best (a>coa, stated the. productid^ai 
of that district in 1870 to be (MOO fanogas, distributed thus: 


KancgMH. 


Puerto LnOu/, 8<q)o, and Ohi'diirivicho .. :j00 

Chuao .. .. 5pi) 

(dioroni 1000 

Ciiya^u 400 

Cata 000 

Ocuinanj 1.^,00 

Turiftnx) ‘ OuO 

Patanenio 500 

Borhurnto 500 

San Kuevuu, (fOfliguaz)i, Moron, niid Alpurgaton ,. 500 


6400 


This product, Seuor Medina thought, would be doubled in tho course 
of five or six years, when the new plantations began to hear, ami 
remarks that althongh very little of the Trinidad seed had bei n 
introduced into tln^ district referred to, that little would soon dis- 
appear, tho planters 'having become convinced that although tho 
yield is much greater it does not compensate for tho higher prices 
obtained for tbo true “ Creole cocoa,” and in some parts of tho 
district in question tho Trinidad plants arc beiMg uprooted. Tho 
accompanying table of exports bears out Senor Giiardia’s estimate of 
pro<tuction, if 15,000 fanogas be taken as tho amount of homo con- 
sumption, inasmuch os iu twenty-five years (tweuty>four averaged) 
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^ce only have tbe former equalled, and once only exceeded, his 
jaximuin of tbe yearly crops — 80,000 fiuiegas. 

IVr Aiiimm. 

Kaiii-gtis 


1S81 to 18:J6 (five ytars) averaged 50, 11' 4 

1830 „ 1841 ditte „ 04.570 

IS41 „ 1846 ditU> „ 80.752 

1846 „ 18or ditto „ 

1851 „ 18.55 (/'our years) „ 83,756 

1851),, 1860 (one yi'ftr) * •• 65,220 


then, the first twenty years represent those of large, or tbe largest, 
pd and export, and the four following (1851 to 1855) a period of 
ireas^xl ])roductioii and cx])ort, cbeck<'d by the yairs of disorder and 
^fare from 185G-7 to 1803, the shipments of 1853-GO might l>e 
jken a.s a fair standard, against which 8enor (liiardia’s will not hold 
It, except under the supposition referred to r< gardiug home c*-u- 
toipiiou ; anyhow, however, one cannot hut ariivo at the cunclnsiori 
tat Vcnezuelu, with resptMit to cocoa, one ol its richesl and inest 
dnable productions, has actually fallen from the imint it liad 
stained just one century ago nndor the fluipui^.ciianian (Company, 
iiis (Hiinpany shipja d in 1770, from tlie then province of C’aracan, 
pt incliuiing Ciniiana and other eastern districts, -11,33 < fanegiu,, 
Ijercjvs the wliole of Venezuela, it is calculated, will nut this year 
.870) prcKluco nmre than from 35,000 to 40,0(M) fam gas, atun avuriigo 
ice of 3]^Yb dollars pi^r faiiega, the crop being, hat a (lonjocliind 
10 of mixe(i, good and inferior cocoa, against an actnal, posiiive 
iHirt, all of the pure, excelleut quality that, at tlu! time lofe.rrcd to, 
led tiie markets of Spain.* 

The follow ing have boon the shipimmts of cocoa from Vonczimlu ; 

LUh. Llw. 

Ill 1855 .. .. 4,791,856 In lvS57 .. 4,:Unb<K)7 

„ 1856 .. .. 4,078,713 i „ 1875 .. .. ♦;,961,703 

From Puerto Cabello, in 1874, 505,000 lbs. were shiiqied nearly 
1 to the continent of Kurope. 

The cocoa is largely exported to Spain. The pro<lu('tion is about 
>00 cwts. a year. Venezuelan ciK'.oa is generally dearer than other 
nds, and is in great request. 

Thi) first-ipjality cr*coa (wliich is almost fvntirely absorl>od by the 
[)auish an<l Frcmch markets, whilst the inferior qualities go Uj 
ngland and Germany) is produced almost oxclasively in the coiist 
Btricts, being thus commonly t< rm<3<l ( acao de la costa ” ; the seed 
ithin the pod, of a rich dark-brown colour, biung larger, riche-r, 
id of a more oily quality^han that produced anywhere ijilund ; 
10 “ cacao mezolado,” or mixed cocoa, is tlmt grown upon estates 
there such of the original first-class “• riollo cac^o” trees as may 
ave died out, have boon replaced by others raised from Trinidad 

Report of Mr. Consul-General C. Middleton, on the production of Cocoa in W u-.- 
ixela, September 1870. 

c 2 
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ficed ; such amalgamation somewhat depreciates the quality of the 
produce, notwithstanding that a decided improvement in the quality 
of the Trinidad seed has been attained in some districts, .owing to the 
favoiirahlo nature of the soil. Tho best or first quality was fetching 
in tho eluHO of 1875, thirty-live to forty venezolanos (dollars) per 
fanega of ITi lbs. ; the second quality twenty to twonty-fvo venezo- 
lanoH th<;fanoga; and the tliird, termed “Trinitario” (the seed having 
iMicn originally brought from the island of Irinidad), only sells at 
from twelvfi to oightoefi venczoiarios per fanega. This Trinidad cocoa 
came into favour some years ago on account of tho more robust luifui e 
and greater productiv«ness of the plants, but is now universally held 
to be of an inferior quality.* • 

An old black letter treatise in French, wliicb I have in my possos- 
sioii, contains a most interesting and useful description of tlie eiil-- 
tivation, preparation, and uses (»f cocoa in tlie Spanish main. Its 
title is ‘ Ifisteire Natnndle du Cacao.’ Second edition. Fublished 
anonymously at Amsterdam, 1720. 

The following d<iScri])tion is translated from an account furnished 
hy M. P. Madinier, to ‘ Des Anuales do V Agi’i(uilturo des Colonics’ : 

Tho troo is grown in iilmost all tho provinces of Venezuela, but 
more e>;p«'c.ially in tlioso of APiracaibo, Taclieia, Varinas, Yaracuy, 
Caraboijo, Ciimana, and Caracas ; and these remarks will a]>ply 
oliiofly to this last province and to tho estates situate on the easteni 
coast, in tlie canton of Kio Chico. This canton is wati red by four 
navigaiilo rivers, of which two, tho Tiiy and tlie Kio Chico, i 
co)nTuuni(.'ate <lirccily with tho sea, and facilitate the transport of 
produce'. 

d’iio land is in general well suited for agriculture, but so low that 
it is exp('sr,d t<) inundations with any considi'ralilc ysc of the 
rivers. The climate is at the same time very humid and worm ; , 
the tlicrmometor occasiv^nally marking 71 ^ Cent. Tho vegetation is so | 
vigorous that the sugar-cane, whicdi in the valley of Caracas rtMpiircs ; 
eiglitoon months to ripen, is here cut after ion months, and attains 
occasionally the lunght of 27 feet. 

Tim system of irrigation is not practised, firstly becauBO it is costly, 
and secomlly becaus(5 tlie lands seem to retain their moisture in th*' 
height of summer. I^later years it may possibly l>c requisite, but at 
present this country seems to possess idl the elements necessary for 
the successful culture of this crop. 

Wlien commencing a cocoa plantation, tlie first st(q> is necessarily 
the clearing and preparation of the ground. This is generally dont 
in tlie summer, which is hero the months of January, February, and 
March, so that all may be terminated before tlie first rains of winter 
coniinence, in April and May. Kows o^lantains are then set to give 
shade to tho young cocoa trees until “ bncarcs ” (species of iVy- 
thrina) are advanced enough to form shade trees. 

The plantains arc set at stated distances so us not to crowd tlio 
young tr(;cs, but a great deal in this depends on the nature of the soil 
and tlie species of c^icoa planted. 

* Mr. Keport on tho ‘ Ci niim'rco of Vonezueln,' 1875. 
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Tn a vii-'ln Boil, ivliero the tree is likely to att.iiu a poM xno iiiid the 
Crrolo '’ BPecies is phil-led. the trees ore I'hieed 14 or l.'i Aet iiport, 
, that in a 01)000 of 1:21 feet s, inure there ivonhl he one at eoeh anolo 
r the sqimro. Thin (listonee is ro.liued where the soil IH pooler. 
,„ik: Iihiiiters. by a system of false eeoiioiiiy, liliilit their trees eloser ; 
lit this is a boil system, for tlioiigli there may be a greater number ot 
rt to tht' acrc\ tlio jirti'liictioii unti vij.iour will l>o Icsk Iroui w’uiit ot 
r* tlM Irt oH will shoot up tliiu and weak, and prodiico Iohk fruit. 

Ti e Hiarios known as Trinidad cocoa is rather larger and hardior, 
id n (luirc's inoro room, hut it is usually phinUd in }>oor or im- 
Dvorishod soils. It is a nafivo of Trinithid, or of Cainjiaiio, a proynicr) 
fOmiiana. It has d. grnoraUd iniu-h, an.l is now ohiotly distinguished 
'em th.' (h- olo o.icoa by its groator rrsislama^ to atinosphtuic rhangofl, 
[id by tilt' t'haraotcr and troatinont ot its Iruit. 

If tho grtiuml is to bo planted with bananas, us soon a.s it is possiblo 
•1 nclios are mado lo draw olf the water. Nature can Ik-sI be followed 

I tills by affording facilities for carrying olV the cxci'sg of waior arising 

•tiin tlu-' ht avv rains. In this consists the principal world uf tho 
lanters of tht' liio Choco. ami it entails the heavii st expense, lx cafiso 
lanv irtsist th.it tlnuc should ho a tri'iich to each row of trees to 
ii^uVo g<a)d crops and the healthy durability of tlni tree. inoro 

; is intm scett il with cliaunelfi for drainage the iimre prosjterous will a 
lantaiien l)t.t. 

\Micn the land has been planted witli its rows of bananas, and fur- 
ishi'd with its water ohauiiels, the next step is to plant young trees 
f bucare {Vrythrina tmWoifa and E. rchttiun). 

'1 he cocoa Irco re^juires the protective sliade of anotlicr tree to 
brive, and tlie younger it is the more it rcfiuires shade, hence tho 
anana or plantain suthceii at fust, but tlie bucare pndects it during 
ts after life. This shade tree is jdanted I'ithcr liy suckers or seeds in 
he interval betwe-eii every three cocoa trees, or alxuit 25 to t.^5 fet*t 

At r,lii' same time that the fipcration of ])re]>ariiig the plantation is 
;oiug on, tlie nurseries or seed-beds of young jilants should be attended 
o, so that they may b(3 rwuly for moving when about ciglit or ten 
iionihs old. The work of tnuiH])lantiug nxii^res great eare, so as 
o have a ball of euL'ih round it, ajid care must bo taken not to injiirti 
Ic I'lots, for if tlu .se arc damaged the jdani dies olf. 'bhe younger 
Ilf jihnits are tr.oi.sferia'd the liettcr tle-y suececwl. 

It IS 1)1 tier to biiin a plantation from seeds, if the nocs swiry e.arc 
■an iif giv« n to tlie young growing trees without Ux> irrucli cxpeiiM!. 

II forming .seed-bcds the fimsL fniim are elioheii fully ripe; they arc 
ipo'Ucd '.vith euie so as not U) injure tie; seeds, which are set a foot 
[part ill furrows about two indies deep, and sligtitly sprinkled over 
villi i :atli and tlien covered with plaiiiiaiii leaves. After llftemi days 
he leaves arc removed, as tlie S4 eds will lutve sprouted. Frem tloM 
inie to trausp] anting all tlic care n< e'.'ssary is to keep down wia lis, 
vlrch might choke tlie young plants. 

'i'iic Tree requiri .s to be kept free from w'eeils and ants, w’nicii nir, 
bml of its young leaves, and boring grubs, which attiick the haik. 
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At three years the trees begin to flower, and a year after they pro- 
duct' fiomo fruit ; but it is not till seven or eight years that it gives 
uTiy go<)<l crop. The ago of fruiting varies ; in the intenor of Central 
America, it is about eight years ; in the valo of Guapa, seven ; and 
ahfMit E([uaxlor and the banks of the Rio Negro, five years. 

Wli(;n tho trees begin to ripen their fruit they are visited every 
ft>rtnight, to gather the pofls which are ripe and to trim the tree a 
little. This is done by females and children. Tho women detach 
tlie fruit-ptsis with a knife or chopper mounted on a long stick, and 
tilt! children collect and carry thorn to the store, whore the seeds, some 
twi rity-five to tliirty-three in fruit, arc extracted. Tho fruit-pods 
arc of diflerent forms and sizes, Bt)mo nine inches or more in length 
are ealletl cows’ tongues, others shorter ami rounder, but on tho whole 
larger, are called awjoUtas : tlieso, tho most common, aro a reddish 
colour, (lark or light. Tho first kind aro considered tho best, 
iMicauso tho husk is thinner and the fruit contains more seeds. It is 
goiKirally a light red, but sometimes white at tii'st and turns a palish 
yi'llo\v%lu.'n ripe. 

Wlieii the seeds have been i*C!movcd from tho pod they are placed in 
a closod storehouse, in order that the viscous pulp may bo soparatcid. 
Ill (lry*\veatlior a single niglit will suffice fur this, but in wot 
weatlier tii<!y may be left for two or threo days without incunveuicjnce. 
Th('y are then dried in the open air, exposed to the sun in a courtyard 
or on drying frames, iKjing turned about from time to time with a rake. 
Eight or t(!U hours of sun is generally sufficient ; when this cannot bo 
obtained tlio operation is repeated on tho following day, and they are 
liotisdd at noon when the sun is at tho hottest. They aro loft in tho 
to steam or ferment for a day or two. 

If tho cricoa is tho Trinidad variety, it roijiiiros four days or more 
to ferment, when it assumes the odour, colour, and taste, of Creole 
cocoa; otherwise it becomes vioh!t-tinged, and acquires a sharp and 
bitter flavour. Sorao growers expose the seeds on largo sheets to 
dry, so that they can Rb (piiekly and readily lioiised in ease of rain 
oeciirritig. When ]>roporly treated and drit!il tlie cocoa assumes in 
th<! inbuMor a blacdtish tint, or somewhat of a deep brick colour; its 
eliaraeterisiic aroma • well devoloptal ; tho taste is agreeable and 
nnclaous ; tlie inttirior of tho seed jissumes tlie colour of tho Corinth 
raisin, and if it is opimed with the nail traces of the fat are seen. 

Tliis kind of c(»eoa was that formerly so much cultivated in these 
provinces ami considered the choicest, lieing esjiecially demanded 
of the planters by the Guipuzeuanian (liiscayan) Company. It is not 
exactly the kiiul which is now sought after by shippers, who have a 
prejuilice in favour of red cocoa ot a natural or artificial colour. 
This is given either by red earth, brickdust, and * occasionally by 
vermilion. 

Between tbe appcai-aiico of tho fruit and its ripening there is an 
interval of nine months. Tho average yield of a tree may be taken to 
1 m! one pound of cocoa, although some assume it to be one and a quarter 
pound. In a rieli virgin and favouralile soil the tree will last thirty- 
five or forty years, in pooitir soil only twenty or twenty -five. 
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The exports of cocoa from Eijuador — wliicli is tlio largest proiliiciug 
Itato — have been as follows : 



CwtB. 


Cwt8. 

187.7 .. 

.. 149.624 

im) .. . 

. . 247, (>02 

1858 .. 

.. .. 202,972 

1807 .. . 

.. 201,278 

1859 .. 
1800 .. 

.. .. 130,119 

1808 .. . 


.. .. 167,155 

1869 .. . 

.. 173,092 

1801 .. 

.. .. 2134184 

1870 . 

.. 234,744 

1802. .. 

.. .. 100,714 

1871 .. . 

.. 184,572 

186,3 .. 

.. .. 147,722 

1872 .. . 

.. 181,97:1 

1804 .. 

.. .. 122,020 

1873 .. . 

.. 251,812 

1805 .. 

.. .. 113,000 

1874 .. . 

.. 247,493 


Cocoa besides being cultivated in all tlio gardens of Moyobambii, 
lie eastern territory of Ptirii or tlie Montana, grows spontiinoonsly, 
ind is met with in a^iindanco and of various kinds in the woods of 
ibe provinw\ 

Production in Brazil . — The culture of cacao was first begun in Bali ia 
n 1780, plants being brought from Para, whore it is indigeiiouH to 
he districts of Valencia, Camanii, and llheos. Biuce then the 
julturo lias steadily increiwed, and tlie (quantities exported have been 
18 fellows: 


is:u) .. .. 

1,788 arrohas of 32 Ib.H. 

1840 .. 

7,244 

13 :132 

1 n i.) • • 

1849 .. .. 

2o’20l 

1 855 

34,704 

1850 .. .. 

7,:tC2 hto^H. 

1857 .. .. 

7,152 „ 

1858 .. 

8,405 ,, lar^oat crop for twtvity years. 

iS(;o .. 

8,171 „ 

1870 .. 

.. 1 ,21f),684 kilogs. 

1873 .. 

.. 1,201,042 „ 


Tlie total shipments of cocoa from B^azjl were, in arrobas of 32 lbs., 
IS follows : 


IHll 1.^0,219 18C1 270,974 

18:»1 202,070 1803 313,152 


The oxqx^rts since are given in kilo.s. of 2J lbs. : 

1808 884, 427 1871 3,181,471 

1809 2,801,970 1872 3,181,471 

1870 2,858,018 


The j)rodiiciion has diminished in quantity, but increased in value. 
The (quantity exported is subjtxjt to groat fluctuations owing to th (3 
Frequent overtlows of tlio river Amazon,' wliich stops the gathering 
>f the fruit. 

The tree is indigenous in Para, being found in greet abundance on 
the banks of the large rivers of that province, and from Para come 
ave-sixths of the oxqKirts of Brazil. It is, besides, grown Ui some 
extent in Bahia, and in small quantities in Maranhao and in iiio 
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Janeiro ; requiring but little labour and capital, it is well worthy of 
more attention. 

The mode of forming a plantation in Brazil is as follows : after 
liaving clear<Ml and burned olf the suitable land near tho bank of a 
riY«‘.r, small holes are made in tho ground and a seed placed in each ; 
in order to losep down weeds and to shelter the young plants from tho 
snn and winds, bananas (Mum) arc planted tliroughout tho grounds. 

At tho end of tlireo years tho tivjo is wtdl gr(wn and begins to pro- 
duce fruit. Tlu^se are fi]>o about Juno and December, and are knocked ^ 
off tho ir(-es with tlio aid of I'uig forks. They aro then piled in heaps 
on tlu'- ground or under shade, and allowed to ferment for three or 
four <lays, after whieli they aro cut open and tho beans or seeds 
remove*], whi<di aro spread on the ground or on mats to dry.''^ The 
tree thmi ishes well on tho Imiiks of tho rivers Madeiua and Salinuxis. 
'riiero are two harvests yearly, tho first in Dijeombor and January ; 
th(; secoml, which is tho most abundant, in May and June, The tree, 
wliether in its wild or cultivated state, is not injured by the over- 
ihtwing of the rivc's, even when tho trunk is deeply suVunorged during 
th(; inundations. In tho )»rovinces of Amazonas and Para it grows 
TiatuiaUy without culture, and tho trees produce fready, requiring no 
care t'ceept the collection of the fniit, wliieh in those localities fonris 
the fortune, of tho daughters of the cultivators. 

Ill tho ten years ending 181)2 the 'shipments of cocoa 
from I'ara amountod to 2,()m,119 arrobas, being an average of about 
(>,700,000 lbs. per annum. 

Though in many eases carelessly cultivated, it grows for tho most 
[)ai't s])oiitan(!ously. Tho tree with moderate care will contiiino to 
givo two yearly crops for fifty or sixty years. The towms in this' 
province which send cocoa for shipment V) Sjc capital aro Camota, 
(birupa, Ohidos, and Santarem. 

The exports from Para were in 


Arrobas. Arrobas. 

IHG4 2U7,9f;8 ■ 1HC.7 3(;u,828 

im\ . .. .. 18^)9 158,975 


nearly all goes to France. 

Ih'siih^s this chocolate tho Brazilians prepare another sort from the 
fruit of the cTipuassn ( /)(7ler?cu Inrtpa). This is limited to the pro- 
viiieo of Fani and a few iiianufaetories, tlu) j>rineipal of which lire in 
Belem, tlui capital, 

Cuffnrti in the AW. -The experiments on tho cultivation of tho 
cacao tree on the Neilgheiry Hills is still a subject of attention witli 
tile. ( leverniiKMit of India. It is soTue y* ars since: a largo number of 
the young treos were introduced into the Budliar (lardcns. and their 
cultivation was so far a succe^ss that about four years ago two cases of 
seedlings from the gardens were Kent as spr'cimens to (■alcutta. Tho 
Government recently inquired whetlu-r s» t tilings of another speeios 
would not be acceptable, and a case of the now variety was to arrive 

* Souliv’s ‘ Br.tzil.’ 
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©y OHO of the eliips oxportod at Cal(‘uttt\, it being tho ilesij-e 
»f tlio (rOViTtiment that the Hcvolings should Ih' planted in the Hmlliar 
KardenH, where tl)c results of tlio first e\[»erinieiit Imd Ixcn so 
batisfaetory. 

I 'Phe e<x.‘oa tree was introduee<l into Cidebes by tlie Spaniards be- 
iween 1500 and 1570. Alujut 1500 pieuls won^ prixlueod in 1S51, 
Lid siueo tlieii the production has greatly iii<‘roas(;d ; tho yield tlicix) 
Is about 5 or 0 lbs. }>c;r tri;o. 

I L’liliiitc in ihe Philijipinen. Tlio caca«» tree was first imported into 
Ibe. IMulipjdiies from Aea'puler., either, ae-cording to Cainarines. bv a 
pilot called Pedro Prabo de Lagmias, in IfoO, or, ftix‘i)rdin'!; 1r 
Rjuiiar, by some Jesuits during Saleecios’ govj rnnnmt, betwtxui ifilll 

t fcid IGOH. Since thou it has .''pri'ad over tho gie.ator ))art td' tho 
Iphiud, and Hitliough it is not cultivated with any excessive enro, its 
fruit is of an excellent quality. I’liis cacao of AlJay, if its clu'ap- 
|ess bo taken into consideration, may be reganlod at hoist c(|U!il to 
frat of (’aracas, is so much ])rizc<l in Kurope, and wlucli, on account 
f its high price, is gcnemlly largely mixed with inferior kinds, 
die l)UslieB are insually found in smali gardtuis cdoso to the linuses ; 
ut so great is tho laziness of tho Indians that they fnM|urutly 
How tho berries to di'cay, alilioiigh tiio native cacao sells for u 
higlu^r ])rice than iliat imported. 

1 At (5;hu and Negros a little more attention is ]>aid to its euUiva- 
kion ; hut it does not surtlce to supj)ly tho wants of tho ofdony wliiidi 
[ni|KirtH t)ic deficiency from d5Timtc and Mindaiijio. d'ho Inst cacao 
[)f t}’.(! Pliilippiiu'B is [»ro<lu<*ed in ils! small island ol‘ Marijiipi, wdiich 
lies to tlie north-W(;st (J Ijcyt*' ; and it is dilficult to obtain, tho cutiro 
Drop generally being long b(‘H]H)ko. It (‘.osts about oiu' dollar per lit/o 
fl I pints), wliereas tlio Allvuy cacao c.osts from two to two and a half 
lollars p( r gaiita (tlwco litres ). Tlio Indians generally cover thi> 
kernels just as they are beginning to sprout with a liiilo earth, and 
placing them in a spirally rolled leaf, hang tlimn up IxmcaUi tho roof 
>f tln ir dwellings till riapiired for planting. They grow very rapidly, 
lud to prev('iit their lx ing choked by weeds are jilantcd out at very 
;iiort <listaiiccs, lliis metliod ot trcatiiKuit is probably tho roasou 
■hat lh(! cacao trees in th*! Philippines never attain a groat<;r lieiglit 
ihiiu ciglit or t(Ui loet, wliilo in their native soli tiioy frc.ijuontly roacli 
iliiity, and stiiUctiiiK's oven forty find. The tree bogins to boar fruit 
n its liiird or Imirfli year, and in its lifth or sixth it reaidies maturity, 
vlieu it usnally yields a ‘‘ganta” of cacao, wliicli, as before rmmtioned, 

R wortli li’om two two and a half dollars, and always finds a pur- 
ilniscr. 

^ 1 lie profits ari'-ing from a large jilaritaiion would tlierefore be, con- 
nlciablc, yet it is very rare to meet witli onic The great oltshudes in 
ho way ot large plantations are the heavy st'vrins which recur almost 
egularly ev<Ty year, und often destroy an cutiro jdaiitation in a single 
lav. In ISofi a loirrieano visited tlie island just heforc the harvest, 
,nd eomjtbdcly Ioin; up several large plaiitations by tho roots ; theso 
atastroplics naturally caused mueli discouragement to the culti- 
ators. 
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In 1727 a hurricane destroyed at a single blast the important ctvcao 
plant!iti(Uirt of Martinique, which had been created by long years of 
extraordinary care. The same thing happened at Trinidad. 

Travellers in America say that a well-kept cacao plantation is a very 
picturesque sight. Iii the Philippines, however, or at any rate in East 
Luzon, tlie closely-potiked, lifeless-looking, moss-covered trees present 
a dreary spectacle. . Their existence is a brief one. Their oval loaves, ‘ 
soinetimf^s nearly a foot long, droop singly from the twigs, and form 
no luxuriant masses of foliage. Their blossoms are very insignificant ; t 
they are of a reddish yellow, no larger than the flowers of the lime, 
and grow separately on long woody stalks. The fruit ripens in six 
months. When it is matured it is of cither a red or a yellow tint, and 
is somewhat like a very largo, rough gherkin. Only two varieties 
appear to bo cultivatexl in the Philippines, although eighteen kinds 
are spoken of.* 

According to P. Engel, a flourishing cacao plantation roquii-os less 
outlay and trouble, and yields more profit than any other tropical 
})lant ; yet its liarvests, which do not yield any thing for the first five | 
(jr six years, are very uncertain, owing to the numerous insects which 
attack the plants. In short, cacao plantations are only suited to largo 
capitalists, or to very small cultivators who grow the trees in their 
own gardens. 


GU All AN A. 

A product, allio<l to cocoa in some respects, may be incidentally 
mentioned hero, made from tlio seeds of a Brazilian plant, and highly 
esteemed there, although it 1ms not apix)aro<l much in European coin- 
mesreo. d’his is gnararfa, the pnxliiet of a tree, the PaulUnia aorhilis, 
Mart., bcdongiiig to the or<ler S<q>lndac€(jf’. The tree grows abundant 
in tlie provimje of Amazonas, along the banks of the Tapagos, llio 
Negro, &c., as well us in Guiana and Venezuela. The genus ijideod is 
tt large one, and it is probable that the s^jcds of P, Cupana of the 
Orinoco and many other species are used for a like purpose. 

It is manufactured by the Munis, Mondrucas, and other tribes of 
Indians. The fruit, scarcely as large as a walnut, contains five or six 
seeds ; it is gathered wlieii ripe, and roasted intact. The seeiis aro 
then tak(!n out, and, after being pounded between stones or mallets, 
are foruu d into a thick paste with water, and raonlded into cakes, 
fanciful slmpes, or cylindrical rolls, something like a large sausage, 
and tlion finally dried in the sun or by tho fire, when it becomes 
extremely solid iiud difiicult to fracture. In this foiin it will kecj 
good f(^r any length of time, and is always ready when required. 

Guaraiui is u.sed extensively in Brazil, Guatemala, Costa Eica, anc 
other parts of Soutli America, as a nervous stimulant and restorative 
It is included in tlie French PbarmacHUitical Codex, and also amonjj 
tlio noil-officinal substances of tho United States Dispensatory. Be- 
sides its medicinal jiri»pcrtic8, this substance has a reputation foi 
afiordiiig a refreshing beverage, similar in its effects to tea and coffee, 

* Jngor'h ‘Travels in the Philipj[>ines.’ 
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Grated down, it is very like powdered cocoa in appearance. Two 
of tijo powder, mixed in a tumbler of water, is regarded as 
% stimulant to the nerves, and, like strong tea or coffct', is said to take 
^way the disposition to sleep. 

The active principle is an alkaloid, fii*st discoverc<l by Von Martins, 
Dd calkxl by him guarauine, but since shown* by Dr. Stcnihousk^ to bo 
leutical with theine. Guarana contains more than double as much 
f this alkaloid as good black tea, and five times oh much os cofiee ; 
lio proportions l)eiiig 5-07 jkw cent, in guarana, 2*13 per cent, in tea, 
nd al)out 1 per cent, i?! colTca 

Tiio siiino alkaloid is found to tho amount of 1*25 per cent, in 
late or Paraguay b.u, tlie prodnee of tkWeral S|>ecio8 of Ih‘X. It is 
itlior a singular eoincidi'.nco that th(i same alkaloid should prevail in 
11 the principal substances employed in a similar manner as beveniges 
1 dillerent parts of the world. 

In addition to theiue, guarana contains a colouring matter apparently 
Dalogous to the tannin in cinchona bark, and alst» a fatty luattor, 
’hich,like cocoa biitb^r, dtnis not appear t») become rancid by keeping, 
lie Indians of Prazil stain their fa(«s with the colouring matter. 

llicre is exporbxl annually from the city of Santarem about 
6,000 lbs. of guarana, valued at 8d. or 9d. per jMUiud ; m^ar the Kio 
Vgro it Hi'lls for very much less, but on tli<* eoiilinent of Eunipo it 
lis bei'U sold (H'casionally, for its alleged nu‘dicinal properties, at 
[most fabulous pri(;ea— in Franco sometimes at 20s. |)or ounce. 


COFFEK. 

After tea there is scarcely any other staple of commerce used for 
ictetic bev<uage8 tliat has made more mpid progress in tho world, or 
liiuKl for itself more gfmeral acceptation with all classes, than collee, 
h constantly increasing consumption as a bevorago, as soon in the 
utistiad tables given, elfxirly proves that it may bo regarded not only 
I one of the ik eessaries of life, bnt also as a very important one. dlio 
mtiniiod increase in tlio demand for coifeo, irre8|)ective of climaiio 
ifliuiiices, will of necessity extend the present area of its cultivation 
rg(‘ly into those belts of land which are favourable to tho production 
“ tho plant. These lands arc found lying principally l)etweon tho 
othermal lines of 25^ north and 30^^ south of tho e<{uator. It has 
>cn ascertained that the plant emnnot be gn>wn to advantage in places 
here the thermometer descends at any time bolow 55'^. 

Bi'sides the existing countries where cotfee is eiiltivab d, there aro 
^ny other places where it might be extensively gi-own, sncli, for 
abince, as the western coast of Africa generally, the interior ranges 
Isbital, the mountain ranges on tho northern coast of Australia, from 
f)roton Bay to Torres Straits, &c. Soil and cliraato arfi the circum- 
aicc4i which chiefly affect its commercial value. The cultivation of 
Bfce is now widely diffused over all tropical parts of tho world. ' It is 
and in most of the West India Islands, in the provinces of Gcntral 

* ‘I'hiirnj. Jonrn/ vol. xvi. p. 212. 
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AlW'rioA, Oaycnno, Porn, Bolivia, aiul especially Brazil, tho greatest 
market of all. It i.s widely sprearl over Arabia, the western coast of 
India, Ceylon, SuToatra, Bourbon, Mauritius, Java, and other islands 
of the KaKtern Archipelago and various purls of Africa. 

Coffen Production of the World . — Ftnv people have even an aj)proxi- 
mate id(!a of the magnitude of the cofteo trade of tho world; the value 
of the cofloo crop, according to an AniSLcnlam authority, as purchaecd 
from first liands, was set down recently at nearly 25,000,00()/., but 
this is far too low ; for, talcing the production of the world at present 
at lb, 000,000 ewt.s. (which is certainly much within the mark ), and 
eHtimuting it at hut 0.0^*. j>er cwt. on tlie spot, we arrive at a total of 
JO, 000, 000/. Cur iinports into the United Kingdom in 1875 of under 
1,000,000 ovvts. w(!ro valued at 7,5()0,()00/. 

liot me now trace the aggregate progress of coffee production as 
shown in the last fiftcicn years. 


1 


l.'Tfl. 1 



ewO. 

j 

(’Vk US. 

Brazil— Jlio i 

3.r>io,[oo 

2,841,200 1 

1 

,, Hantos j 

3.10,100 

714.100 

[ 7,M2,0-K) 

,, Bahia 

Ti.m) 

121,100 

) 

Co la UicHond (Oiatrintdft 

,11.200 

180,200 

3,11,200 

Caanjiyra ai.d I’oi't.o <'nt>elli), Mara-)^ 

2‘J.\000 

203,800 

410,0.10 

railK-) and (Oiav.Mjnil 1 


P(»rl(( lUci), ( 'uha. and Biitisli Wi tsti 

100,200 

MS, 100 

‘377,000 

Indies j 

St. honiingo ' 

814,000 

47(),r>00 : 

24., 100 

Java 

1,117,100 

1,497,500 

1,400,000 

iVuhuig 

203,000 

145..300 

101,000 

Meiiadc 

! 10,300 

40,800 

20,000 

Snniafra, ^^aca^;s^'r, Ac 

1 1>,700 

4t),200 ' 

3.1,000 

ticyk'n _ 

j .103, 000 

1,019,200 

i 907,700 

UrdiHli lialia aud Manila .. .. 

! 173 jot) 

! 200 J 00 

1 440,420 


! o,oio,r>o() 

1 7,778,200 

1 11, 338, .1.30 


d'lio Bra/.ilifin production f<»r 1875 is ealenluted by adding oiie-fiftl 
for h 'Mii eonsiiioption to the total actual shipments ; for all the otht ' 
eountrii-s, tlic mere exports are given irresp<:ctive of what may hv 
lixailly consum.e-l. Africa and tlie. African i.sJ«aiidH and Arabia migh 
l)e s<'t down for a hnv thousand cwts. more. 

Cons^imi>tion tu the United Kuujdom.— lf we examine closely tie 
statisUes of collce eonsumptiou in iliis country, we find that in ih 
firsi tour year-' of th(^ century it w'ua only an onuee per head ; in tli* 
iivu vears ending L^OO it averaged three ounces ; it then increasi d, i] 
the next tpumpu^nnial ])eriod, to six ounces, at tvhich proporthm i 
remained sh'udy t'ill 1825-21) when it advanced to olovcn o?u;ce;: 
ii'.crcascd in tin* next five years to fifteen ounces, averaged siboot 
p;miui per head for tlie folloAcdug ten years, aud then kept steady a 
al)unt a j-oiind and a giiiirtcr till 1801, since whieli period it htis bee] 
gradually ({(olining eontemporaueously with the increased cotioump 
lion of tea, and n-dovithstanding a reduction of duty. The- follovMUi 
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Kr.vg tho conanmption of cotTco in tho rm't vl Kiiitrilom, and tbo 
rf ra^e quantity consumed by each individual cf tho population 
iri ng the present century ; 


Ycam, 

V'lanCty, lbs. 

ISfil t, I.S04 

1,013,.854 

lsU.*i ISu3 

2,.837.401 

' ISIO ,, ISI4 

7,218,374 

1814 „ 1S1!> 

7,303,183 

! 1820 1824 

.7.810,725 

; 1820 1820 

15.284,537 

! 1830 ,, 1834 

22,372,3.33 

1 1835 „ 1833 

25,423,003 

! 1840 „ I8U 

2!>, 377,320 

1 1845 „ 1843 

35, •333.207 

1 1850 „ 1854 1 

34,53t>,070 

I 1855 .. 1,857 

35,037,880 

1858 „ IS.;(» 

35,011,31^2 

i 1801 „ 1803 

34,1.38,307 

, 1804 1,800 1 

30,832,213 

1 1807 

31,282,023 

180,8 

30.350,818 

1 1803 

28.8:>3,!00 

1870 i 

30,(‘.‘23,7I0 

' 18<1 

31,010,015 

j 1872 

31,0.50, 132 

1873 ; 

31,330,328 

i 1874 

31,2.52,.308 

1875 ; 

32,018,010 


I'l-in t i:ion t.f tho 

Avomgo jx'r , 

KiMti'd.iiii. 

Jriilivi.liiai, 1 


JL 

J 0.033,000 

01 i 

17.1 17,000 

0-3 1 

18,23.5,000 

O'O 1 

13.705,000 

0 • 0 I 

21,3.35,000 

0-0 * 

22,307,000 

oil 1 

21,328.000 

0 15 

25,053,000 

1-0 ; 

27,023,000 1 

M 1 

27,32:1,000 i 

1 ■ .5 i 

27,033,000 

M 1 

28,007,000 

1 • 2.8 ' 

k8,.5S0,()00 

1 • 22 I 

23,131.000 

117 1 

23,700,000 

103 : 

80,157,000 , 

mm i 

30,381.000 

i-00 1 

.30,011,000 ! 

0;M i 

3t;.S23,000 

0-3.8 1 

31,018,000 

0 • 37 I 

3|,830jw,0 I 

0-38 1 

32,121,000 

0-33 ' 

32,120,000 j 

0-30 ' 

32,737,000 

0-30 


G>mrml y>n.Ufrq)tiov^^ may paid to form alniofit tho ox- 
lnsr,e diot.-iic warm h(.verago of 100.000,000 of l,]i„ Iniman race. 

1 ho principal .•oantrios using it largely, hesid.:s Turkey ami K/.ypt 
re tho Ai|>triaii ami Gcnnaii KmpiroH, Franco, ilollami, llohnum’ 

recently coinpil,.! a state- 
eii. of tho eousuniim,™ of tho chief Ji,.t,itic Mticlcs in fiovoral 
Uiopean countnoH, taking tho period IStiO-Tl (ewept for tho Z, .11- 
irein, which rests .m data of 18p0). Tho following were shown to 
u) proportions of collcc then used jicr head of the population ; 


France 

Great Britain 
ti'lgiuiu 
rciu 


Lbfl. 

2-32 
0-ar) 
H-fJO 
3 34 


Norway 

^^weden 

D.-nmark 4-;jQ 


f ‘■‘^'■urn wc have at com- 

I f tho imports of eolleo reteii„.d for consumption, wo arrive t 

•Si' arr's'" individual consul, iiition 

ar> somewhat didurent to those given aljovo. ’ 
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P^stimato made up for tho year 1873 from the official returns of 
articles imported and retained for consumption in the various coun- 
tries ; chiefly from tho “ SUtistical Abstract for Foreign Countries,” 
second nmiib{3r : — 


Total imports of 
OjITw! tuktici for 
OongumpHou. 


Average txir 
Hc»ul. ! 


i IbB i lbs. : 

Frauco j 98,(>H5,000 ! 2 '73 ' 

IkIjCium 49,771,000 ! 13'48 | 

Switzorlttiifl j 18,779^500 | 7 03 

Russia, Euroj)cun .. j 14,740,920 j 019 : 

Swt-den 20,553,213 j 611 ! 

Norway 17,036,080 I 9*80 ! 

Denmark 20,035,652 13-89 I 

Holland 72,395,800 21 00 ! 

Harabnrg | 178,715,936 ; 

Austria I 76,876,576 i 2- 13 

Greece I 2,131,367 i 1 42 

Italy I 28,511,560 I MX) 

United Kingdom .. I 32,330,928 j 100 

Unitedfitates ! 293,293,833 7 ’01 ; 


Tho folio wmg table, ro<xJutly published in the P'reiich ‘Anna ?m 
du Oommerco Plxterieur,’ gives tho assumed general consiunption of 
coffee in 1874, in tons : 


Unit'd 124,500 

Germany 95,000 

Holland twnl llelgiam 13,000 

France 44,000 

Austria and Hungary 25,(K)0 

Porliigal, Sjxiin, Italy, and Groeco 25,000 

United Kitigdom 18,000 

Sweden, Norway, and Donmark 20,000 

Switzerland 9,00(1 

KusMa 7,500 

Ctinada, Cajie Colony, and Aiwti-alia 9,000 


T(dul 420,000 


This estimate takes no account of the consumption in the producing 
countries, nor for Turkey and tho African States. 

Varieties of the Plant . — Botanists have enumerated about sixty 
speeioB of tho genus Coffea^ spread’ over various countries in tli^. 
eastern and western hemispheres. Most of these must be mere 
varieties resulting from accidents of soil, climate, or cultivation, pro 
dneed subsequently to the naturalising of the plant, for wo know tha 
all the coffee trees now grown in America and tho West Indies ar* 
the progeny of one plant introduced in the year 1714, and ye 
botanists have individualised as separate species the following : 

In Brazil — G, AttsiraliSj hijiora, jasminotdes, gardenioides, magnoliae 
folia, major, meridimalis, minor, nodosa, parquioidcs, parvifolia, poro^ 
phylla, smiiis, stipdacea, truncata, inhumoides. 

In Guiana — C. Guummis, paniculata, laurtfolia, siipdacea. 




CX)FFEE. 


31 


b Mexico— (7. Mexicana, and rosea. In l^ew Granada — 

In rcni— G. nifida, racemo.^a, suhscssilisy umhdluta, vcrti- 
^/rz, lou^ifolio, /oveolatdy r//?a/ri, an<l acuminata. 

D the EaKt Indies we )iav<‘, in Indio, C. semhxcria^ tetranda 
mnenrenm, Woihtiana ; in Java, C.dcnsijlora and 0 . hulica ; in the 
neeas, 6\ pcduncnlala. 

\ tlH5 Siindwidi Islands, C. Chamissoms and C. Kaduarta. 

1 Africa, tlio (.rijjiiial Cuffea Ariilwa in Arabia iiiid Al)ysHlii;a- 
\urma m Sierra Leone ; C. Liberira in Liberia ; and C. Mvzam- 
ki and Zongueharira in other |>arts. 

ilt^ratton . — The eothx) tn'o Hueceods in countries in wliidi the 
eratiire does not full helow 55", hut is very coniirionly niis(d in 
llioiises in various i»arts of Europe and aNorth Ainoriei It niav 
bU.vated as far as 36^ N. lot., where the mean hunperalure ‘i’s 
* tropies rotfeo thrives brLst at an elevation of 

f to oOOO l(U‘t, and rarely grows fthovo fiOOO feet. In dannvica 
^eylun it 18 tonrid to witlistand cold well in the hi-di mountain 
tes, and hiMirs a large, plump, and anunatic Kirry, ^It takes its 
|D troni Cotfa, a Boiitli- western province of Ahyssinia .J wliieh it 
Native, and the common name is almost the same in all lan-uu-ms 
Inch it has spread. ^ ” 


Dffee 18 now largcly^cnltivahtd in many of the States of (Vmtral and 
liorn America, in scvoral of (be West indian inbinds, i„ different 
S of tbo casteni and western coasts of Africa and fl.c adiacent 
ids, m be PeninHu a of India, Ceylon, and tl.c islands of tbo 
erii Arehipidago and tlm Pacitie. 

ho trecH are nsnally reised from seels bi nurs-wics, and aftenvards 
tul o( t at regular distances, wliicli vary iiccoiiling to the jiaturo 
t ie soil. 1 lantations are made cliicfly on hills ,ind the skirts of 
n il.uns and if piissible where (he soil is moist and sbad.sj In dry 

n'r l« nl‘5‘l'\"''^“ I"'“ 

lin (be bri ! t V' • tl><>V 

o", Ld ami interva s of eight or ton feet sboubl bo left U, tween 
• tliey would rise to the height of sixteen (^r 

i. n™ of mir to five feet for tlio con- 

ir riinlm “I"" prevent 

'S I, V -I t “'’f “1"’* '■‘'"’"1 The 

t I r" -r 

n one and rirt ‘ The produce of a good tree ia 

« .>iiL ami a half to two pounds of berries. 

U trees ar^lT ‘■'ocs are siihioct to, 

Br in^^ts aS'hv ‘ib’* destriiycd by tli- borer and 

its and Jrrv ii ^ scorching rays of the Bun. In the West 
I'laiitcd in “T "'"•^•'“gwus trees, of various kinds, 

rd a shade an , u throughout a coffee plantation, to 

r 1 a 8 ia,lo and shelter to the young plants. 

tlu- roots districts where the subsoil is gravelly 

L nourishment, so as to ke/p 

tooa alive and fruitful for thirty years. This is, LweverTabrnt 
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tho extreme limit at which the tree will bear fruit. Trees plauW inf 
a light soil and in dry and elevated spots produce smaller berries,; 
which have a better flavour than tliosc grown in rich, flat, and rnoig^t- 
soils. Tho weight of produce yielded by the latter is, bowevoi^ 
double that obtained frojn tlio former, and as the diflference in pile j 
between tho two is liy no moans adccpiato to cover this deficiency co 
weight, the interest of the planter naturally leads liim to tlie pro* 
duction of the largest hut least excellent kind. It is the usual ealc’). 
lation that each hnshel of rij)e berries will yield 10 lbs. weight 
merohantablc coffee. 

The aspect of a coffee plantation during the period of blossomin, . 
which does not last longer than ojie or twe flays, is very interestin? | 
In ono night the blossoins exjoand tlieniselvos so profusely as to pn, ^ 
sent the same appearjiuco which is sonietimos witnessed in Englan , 
when a casual snowstorm, at fhe close of autumn, has loaded the tre . 
while still furnished witli their full complement of foliage. The frU)^ 
is known to be ripe when it assumes a dark rod or nearly purp . 


colour, and in tin's state the pulpy covering h(3gins to shri’>^el. If n 


then gathered the fruit will drop from tho trees. The sweet pul^ 
covering tlie seeds is in some countries distilled, and in other casi , 
dried and used as a coffa) substitute. Tbo fruit or berries are oitbc; 
gathered by band into l>agB or baskets, or the ti;eGS are shaken and th''* 
fruit falls on sheets laid on the ground. ^ » 

In curiiig or drying Ohj coffee it is sometimes usual to expose ^ \ 
beri’ies to the sun’s rays in layers five or six inches deep, on platfor] 
or terraced floors, calltal barhuciies. These paved barbacuGS are raist.^ 
a little above the grouful aiid enclosed with an upright stone ledge o, 
eight or ten inches in height, and divided by transverse partitions'^ 
with four or more square compartments, that each may contain a day* 
gathering. During tho fir::?t and second days tho berries are turn 
often, tliat the whole may be more exposed to the sun, but wzt'n th 
begin to dry tliey are frequently winnowed and laid in cloths it .pi t 
serve them better from rain and dews, still exposing them to the su 
daily, and removing them under cover every evening until they a; 
sufficiently dried. By this moans the pulp ferments in a fow day 
and having thus thrown off a strong acidulous raoisturo, dries gradu 
ally in about three weeks; the husks are afterwards separated from? 
the seeds in a mill. ’ ® 

Other jdanters remove the pulp from the seed as soon as tho berries 
are gathered by a pulping mill. Tlio pulp is then separated from th( ® 
seeds by washing tbem, and tbo latter are spread out in the sun 
dry. It is then neetjssary to remove the membranous skin or parcl 
inent by means of heavy ndlors. Tlie seeds are after w^ards sifri 
and winnowed to separ(itc the chaff, and if any among them app(^!f^' 
to have escaped the action of the rollers they are again passed throuj 
the mill. ^ 

In the ten years from 1801 to 1870, the coffee-growing conntr ^ 
produced nearly sixty'-eight millions of cwts. of coffee. Of this, ^ 
alone supplied considerably more than a third. .. 

Production in Java and the Eastern ilrcAipcZaz/e.—Altliough Brai 
supplies the largest quantity of coffee to tho world, as its shipmen 
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to tbo Uiiitofl States, wa will commonce with the sccoiul 
jMfe^ll‘eo-|>roduciiig eouirtry, Java, which however shuuis the first 
for the iiifroduction of the coffee tree, 
is liow pushing Java hard for second place in production, 
as idol) tlio industrious Dutch carrierl the seeds of coffee 
Mocha to tlieir colony in the far East, enlarged the oiitor- 
jli^Mipidl v', and were able in 171!) to appear in the great niarkcts 
llrf^lH.lirorld with largo supplies of coffee from Java. Encouraged by 
ss, they establislietl similar plantations in Sumatra, Ceylon, 
Suuda islands. The French and the English followed their 
and in a short time the coffee tree had made the voyage 
jra^rihe world. In 1600, Governor Witsen presented a coffee plant 
to tliflt Botanic Garden of Amsterdam, where it bore fruit, and pro- 
dttO^ many young plants. From these the East Indies and West 
lll4i0B have l>cen furnislied. 

Jitt Java, which is situated six degrees south of the equator, elevated 
fowitdearings, between 2000 and 1000 feet above tlm level of the sea, 
to be the best suited for the gi‘owth of coffee ; but it is culti- 
valej lii low lands also, although the tree does not last so long, and 
beart ioie fruit. Shade trees are used, and weeding is well attended to. 
In ipmo places the bcrrioii are dried with the pulp, but in the 
of (^ases it is prepared in the parchment by pulping, 
WAlhing, and i>onndiug vnih wooden pestles, end, by exi>erieDced 
with more complicated machinery. 

r Jm coffee has gradually acy^uirod a reputation which its intrinsic 
fully merits. The greatest care and attention have been 
b0Stowed on the cultivation there, it being not so much tbo wish 
tile Dut<;b Government naturally to imTcaso tho present extent 
flf ^turo as to develop and sti-ougtliou tho plant, in order thus 
j^jj|prove tho quality a?id onhanoe the value of the haan. In 
San Domingo, and other piac( s, over cultivation and obvious 
l^^ct are doing much to injure tho cbaract(',r of the product. 

arc three prominent kinds of Java coffee brought into tlio 
I||^mffrkets--Jacatra, usually sold as Java; Chcril)on, and Sama- 
MkOiK.) Tlie tii’st is the best ; Clieribon is a littlo lighter colour, and 
Of somewhat inferior quality. Samaraiig coffee has yellowish-brown 
flattened beans, but what is generally sold as such is simply 
t^'hige,” black bt ans of a coarse flavour, 
culture of coffee in Java is effected by tribute or })artially 
D^Oed la^ur. Tho Dutch Govemment maintain the old Indian idea 
Hf^O^reign right to a supremo lordship of the soil. They do not 
lU^ fireeh(dd possession of land to the people, except where a few 
certain rights before our cession of tho island, and 
mj^Pere tlie native princes have maintained tlndr ancient riUts 


Wlti^ese exceptions, the Government Lave a mono|)oly of tbo land 
family holds its farm on the stringent condition of having 
r.'Wm and maintain in bearing 650 trees, of which they must 
deliver tho produce, say 2 cwts., into the Government 
For tliis they have to leave their villages and camp in 
i^emug a payment of about 308. per picul, or 24^. per Lt 
imUft task tho people have naturally more interest in tho speed 

D 
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with which they got through their harvesting than in a good result, 
and much coffee is wasted. 

Besides the Govorament culture there is a good deal of coffee 
raised by private growers. 

The tree bears fruit there in the fourth year, and continues to yield 
up to the fifteenth year or longer. It blossoms generally throe times 
in the year, so that it may be said there are three gatheiings of the 
berry. 

The comparative progress of coffee production in Java is shown 
by the exports, which were in 


Cwte. 

1829 375 

1839 1,000,000 


Ovvt®, 

1859 1,105,380 

1809 3,299,000 


The crops were defective from 1861 to 1867. The export has 
occasionally reached 170,000,000 lbs., and the production is regaining 
its old footing. The experts, however, include various receipts froii: 
the other islands, although shipped under the general designation of 
Java coffee. 

The sales of Java coffee in Holland in 1873 amounted in value to 
over 6,000,000/. 

The quantity of coffee delivered into the Government stores ai 
Java of late years, has been as follows : 


Year. 

PiculH. 

Averajie price 

p.i!d. 

Net .sale price 
in llollun't. 



florins. 

ilorins. 

1809 

962,800 

14-95 

38-70 

1870 

98<s038 

14-48 

1 30-73 

1871 

440,304 

15*97 

39-30 

1872 

985,901 

15-17 

48-r^f 

1873 

773,1^20 

15 80 

00-90 ' / 


The gross price paid to the natives for the coffee is 26 florins 
picul, deducting from those the duty of 10 florins. 

The number of trees in the Government plantations, irrospective 
of those in the gardens of the native chiefs, was in 1873, 239,079,2.!'’ 

According to the report of a Commission of Inquiry submitted tc 
the Second Chamber of the States of the Netherlands in February. 
1876, the culture of coffee carried on in Java on account of tbe 
Government, has remained stationary for forty years, notwithstandic^ 
the large quantity of land and labour available, while the consuinj'' 
tion and value of the product have continued to increase during 
period. 

Sumatra . — After Java, Sumatra is the next island which raises colli* 
in large quantity, and as it has been greatly taken up by the nativj 
cultivators, the island may, when the trees planted come into fni 
bearing, yield a considerable crop. The production at present rang*" 
from 13,000,000 to 17,000,000 lbs. The beans are dark brown, ocf^ j 
sionally black, and the last kind is but of poor quality. 
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In Palembang tho production was, in 1872, 9111 piculs; in 1873, 
767 ; in 1874, 13,000. 

In 1872 there wore on the west coast of Sumatra 182,500,000 coftoo 
•ees planted, of which 126,000,000 were btiaring. The production 
i that year was 90,819 piculs (133 lbs.). TJie produce of 1874 was 
31,474 piculs, there being 4,825,000 more fruit-bearing trees. 

The following figures serve to show tho progrc.ss in a district, 
mimt-Lawang, situate between Palembang and llcncoolon, having a 
3 pnlation of 22,000 souls, where the cultivation is free, the pro- 
ic<^r8 being at liberty to sell their produce as they ehoose, and not 
)liged to doUver it to the Government at a fixed price : 



I'louls. 

18G0 .. 

.. .. 460 

1861 .. 

.. .. 713 

1862 .. 

.. .. 1,607 

1868 .. 

2,869 

1861 .. 

.. .. 4,873 

I 860 .. 

.. .. 3,530 

1866 

.. .. 4,720 


1867 .. 

I'Jcnlu. 

. .. 7,887 

1868 .. 

. .. 5,270 

1861) .. 

. .. 6,668 

1870 .. 

. .. 3,953 

1871 .. 

. .. 8,465 

1872 .. 

. .. 9,114 

1873 .. 

. .. 10,050 


Pven in the higher regions of Bovenland and Padang, where tho 
Itiviitioii is forced and the prcHlucers arc bound to sell to the 
>venime]it, the coftce pl^mtatious have increased fourfold, notwitb- 
Hiding tho inconvenieiice of the system. Tho Malays, finding it 
flduees to their Avoll-being, have acquired habits of order and labour, 
d if the Colonial Govcrnnient improves tlio means of transport, 
jorJs facilities of trade, and impioves the moral condition of the 
aple, there is yet a prosj>erons fnturo before them. 

Tiio formation of regJilar cotha plantations by ili(> natives was 
nmcucod in Celebes in 1822. By tho htiginning of 1855 there 
te more than 5,000,000 colleo trees planted in Miiiahassa, but 
fc all planted are yet bearing. In some districts tho produce 
as much as 2 to 4 lbs. per tree, while in others it is only from 
lalf to tbreo-quarters of a pound. The general character of the 
Fee IS not very good, little care being given to the preparation ; but 
\ quality of the beans from Monudo is better, and of a palish green, 
p annual forced delivery of coffee to the Government at 15 florins 
picul, between 1838 and 1842, only reached about 1,300,000 lbs. 

I annum. 


it Imor the Portuguese are encouraging the culture of coffee, 
the best results are expected from the plantations made, although 
^ small. The production was in 1862, 183,000 lbs. 

iitv coflee trees are found in the course of four or five years to 
a hero cwt, of coffee ; but it is only by purchasing the coffee 
1 the Uidives that tho authorities can get coffee production ex- 
' 50,000 trees have been ]>lanted. 

i Vlit" W'w^^-~The export of coffee from Manila was in 

^ piculs. Tlio 

873 nn '“an ^869, 000,000, and 

i- 1] 1 coffee IS quite equal to tliat of 

L a pale-greenish colour, 

ho plant thrives wonderfully in the Philippines, and its berry 
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has so strongly marked a davonr that the worst Manila coffee com- 
mands as high a price as the best Java. In B})ite of this, however, 
the amount of coffee produced in the PhilippiiieH is very insignificant, 
and imtil lately scarcely deserved mention. In tlio early part of ^ 
century the cofice plant was almost unknown there, and represontid ^ 
only hy a few specimens in the Botanical Gardens at Manila. It soon, | 
liowcver, increased and multiplied. The Economical Society bcstiiTv'd \ 
itself by offering rewards to encourage tlic laying out of largo | 
plantations. In 1837 it granted to M. do la Girormiere a proTninjn ' 
of 1000 dollars for a colVeo plantation of 10,000 ti’ees, w'bicli ' 
yielding their second harvest, and four premiums to otlKU’s in 
following year. But as soon as the rewards were obtained the plauti- . 
tions wero once more allowed to fall into neglect. From this it isf 
pretty evident that the enterprise in the face of the then market prices 
and the artificially high rates of freight did not afford a sufficieiib 
profit. 

In 1856 the exports of coffee were not more than 7000 piculs, ii , 
1865 they had increased to 37,588, and in 1871 to 53,370. Thif 
increase, however, affords no criterion hy which to estimate tlif 
increase in the number of plantations, for these make no returns ft: 
the first few years after being laid out. In short, larger exports ntu 
l>o confidently expected. But even greatly ^cj’oascfl exports could nc 
ho taken as correct measures of the colony’s resources. 

Not till European capital calls large plantations into existence i: f 
the most suitable localities will the Philippjj)es obtain their prop: 
rank in the collee-producing districts of the world. best eoitl: | 

comes from the provinces of Laguna, Batangius, and Oaviio ; tlio 
from Mindanao. Tho latter, in conse<pience of careless treatment 
very impure, and generally contai ns a quantily of had l)cans. | 
beans of Mindanao are of a yellowish *whito coiuiir, and finhljy ; tli)'ii 
of Laguna are smaller, hut firmer in texture. Manila coffee is voi:' 
highly estceiried hy connoisseurs on the (Jontinciit, and is oxpensi-v, 
though it is hy no means so nice looking as that of Ceylon and otlii* 
m(»ro carefully prepared kinds,* 

Cultivation in Ceylon . — Geylon is now hy far the most important 
coftec'producing country of the British possessions. It would suni 
that tho tree was taken to that island hy the Dutch a little over t"' 
hundred years ago, hut the first regular esfates were only opened ii 
1824, when Sir Edward Barnes and Sir George Bird commeii-et 
planting. Tho real rush for land dates from 1838, and coffee onto 
priso was talcen up largely in 1837. 

Coffee planting had been gradually extending up to 1844, 
considerable breadth of land of what would now he called low couTdr| 
estates, that is, land planted at an elevation from 1600 to 2500 
was then in full hearing. Up to this period tho English consumpti | 
of coffeo, restricted hy a complicated system of differential duties, I'l 
been almost entirely confined to the produce of the British coloinl 
and a small <|uantity of superior Mocha. I 

It was knowm that within tho tropics both Deraorara and B( r’'i | 
produced a coffee of highly approved quality in tho London mar:' I 
* Jagor’s ‘Travels in (he Philippine#.’ 
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'hc^o countries lyiin' at the level of tlio sea, a large quantity of the 
olibe of Jamaica being als.) grown on the plains of Liguanea, very 
ttle alxjve tlio seaport of Kitigston, and Moclia coffee being also sup- 
[>sc'l to 1 x 3 prodiiccil iji a dry and hot country,* the effects of tempera- 
iie or altitude w’cro forgotten or )iot considered to be a necessary 
ontlition. It may bo observed also, tliat elevation and temperature, 
liouali they may be on the avemgo tlie same in two different countries, 
rc still not equal as conditions, inasmuch as soil, neighbourhood of 
r (lihtaiiee from mountains, combine to forni other and varying circuni- 
tances, ill wbicli few countries can b(; found absolutely to agree. 
If^hihd Domorara rejuices in a similar t<miperaturo, she possesses a 
ich alluvial soil of many feet in depth, not liable to be removed by 
bo rains, whilst Jamaica lias a rich volcanic soil on her lower hills. 
The following extrat'f, translated from the records of the Dutch 
iovernnnuit by George Lee, Esq., sliows the extent of coffee cultiva^ 
[on more than one hundred yiairs since : 

[“Coffee is a cultivcation to which the natives had been with great 
^ffieulty induced to attend, and unfortunately, when at last, in 17dJ, 
re had brought matters so far as to ohhun from this island 100,000 lbs., 
he supply from Java ajid tlie West Indies beeunio so largo that onr 
fficoB here could not be maintained, and wo were forced iusousildy 
p let this article of prodiiec slide from us, or at least not to urge it 
the natives in any manner whatever, in fact we reduced our cost 
^ces from five to two sluivers, whi(*,h waa scarcely u itito to give 
bnqxmsation for tlie trouble of growing cofiec. The disturbances at 
ttva, howeY(ir, have liad a bud effect on their ciiltivatiojj, and wo Lave 
Jen ordered again to eimnurago the growtli hero, and to receive all 
lat is offered us for puvchasij ; this state of things should bo kept up, 

; least wo should nev(3r hav(5 in store less tliaii what is sufficient for 
JO shipment . — Mmoir left hj Governor Schreuder for the guidance of 
m'cessor, L. J, Van Eclc^ in 17G2.” 

Tlie hill region of Ocyloii covers an area of about 4000 square 
dies, is of a somewhat circular form, and its most elevated parts rise 
\ 81180 feet above the level of tlio sea. Systematic cultivation is 
Imost exclusively carried ou on those hills, although irregular native 
fcrdon plantations are found everywhere in the south-western portion 
t the isbind, even close to th(3 sea-beacli. The favourite elevation is 
^twoen 2000 and 3500 feet, but in a few exceptional coses estates 
bscend almost to the foot of the hills, whilst others are situated at 
100 feet, and even higher. The number of systematically worked 
ffieo estates scattered all over these hills now amouuts to 1087, 
Ivering an area of perhaps 440,000 acr(38, of which about 220,000 
ffes are cultivated, producing nearly 1,000, ()()() cwts. of clean coffee, 
prth on the spot, say 3,000,000h sterling, and giving employment to 
i2 Biiperinteudents and assistants, and upward of 200,000 persons, 
iiefly Tamil labourers from the coast of India. This is exclusive of 
out 50,000 acres of coffee grown by natives. In the last five years 
ere lias been no abatement in the rapidly progressive rate with 

* Mocha cofloe, as may be .seen by the Ijean, is grown both on lowlands and like- 

* on mo'.miain heights, which makes the distinction of greenish small ben-y and 
I rat na kind. 
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which planting operations have boon carried on throughout tbo great 
feu’GHt reserve occupied by tho younger and more flourishing coll« 
districts, Diniboola, Dickoya, and Maskelyia. 

Messrs. Ferguson, in their ‘ Ceylon Directory and Almanac,’ fur. 
nish the following later and more complete statistics : 

“ About 15,000 acres of new land have been planted, or felled for 
planting, since May 1874. In round numbers, tho following is tun. 
sidered a close approximate ostlmato for the position of the coffee, tra, 
and cinchona industries. Half a million acres of land, chiefly forcNt 
land, bnt including patna or grazing land, are hold by estate jiro- 
priotors, of wJiich one-half is now under cultivation, divided into 
1215 plantations, managed by over 1000 resident superintendents, of 
v/bom «aboiit 050 arc Europeans. (If tea, about 1100 acres arc planted, 
or felled for planting ; of cinchona, 3000 acres ; and, deducting graso 
lands, 2.10,000 acres at least arc put down for coffee ; while in tb ■ 
young districts between Croat Western and Adam's Peak, over 700i 
acres have been added to the cultivated area since last year, averaging 
sixty new coffee jdantations annually since 1860, equalling 114 squar 
iiiihiB, and costing in the conversion at least one and a half niillioi 
poTindH, Tiic’M) is a large extent of young coffee not yet yielding i 
lirst good crop, estimated at 54,000 acres of coffee under four yeans of 
ag(5, or very nearly equal to the total in bearing in 1856. 

tWcc land planted under 1 year 12,000 acred. 

„ ,, 2 vears 20,500 „ 

4\, 54,000 „ 

„ „ « „ 73,000 „ 


The statistics previous to 1369 being imperfect, it is estimated tlia 
aluuit 170,000 acres of tho coffee land in cultivation are under twentj 
years of age, while probably two-thirds of the remainder, or 50, OU 
acres, are well under thirty years. 

“ As to lab<jur, authentic returns show that not more than 170,00^ 
coolies wore employed dming the height of crops in 1871, and immi- 
gration returns state that tho number of coolies in tho island on 
Ist January, 1875, was about 200,000, and for the next four years it 
is estimated that about 40,000 more tliaii the above will bo required. 

“ Tbo importations of manures, almost entirely for coffee plantation 
are also interesting: 




1847 .. 

. .. 10 

1850 .. 

. .. 2, ,585 

18.57 .. 

. 2,320 

1860 .. 

. 4,050 

1863 .. 

. .. 20,280 

1865 .. 

. .. 29.265 

1866 

. .. 16,776 

1807 .. 

. .. 26,289 


£ 

1868 313,188 

1800 46,603 

1870 73,866 

1871 65,230 

1872 10,012 

1873 33,197 

1874 61,256 


“ In tho valuation of coffee properties tho usual allowance in fuli 
bearing is 40/. per acre, and though a gre.at deal of the 196,000 ock- 
put down.woiild not realise so much, yet if we take into account thi' 
BO much as 110/, per acre has been paid in one of the favourite 
younger districts, Uva, and counting buildings, machinery, and 
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be (latum of 40/. per acre is really moderate ; and at 30/. for young 
odbe, adding also 130,000 acres in private hands, as available for 
lanting at 6/. per acre, we are enabled to arrive at the following 
Btimate * 

£ 


196.000 acres full bnariug at 40/ 7,840,000 

51,000 „ young coffee at 30/. 1,(;20,00{) 

130.000 „ forest land at 5/ 050,000 

100.000 „ patua grass, &c., at 15« 75,000 

Total for plan tationa .. .. 10,185,000 
Add for native ganlena at 25/, 1,125,000 

Total £11, .31 0,000 


** Jf to tliis be add(^-d the value of factories, stores, offices in town, 
the total present valuation of investment in the coffee industry of 
B island approaclies the sum of 13,000,000/.” 

T}j(j eoiVee estates in the Badiilla district are situate in two different 
reetions ; tlujsc on the Badulla 8id(3 lie in an easterly direction, and 
i mostly on spurs nmiiing out from Nammanakolio Kando, and those 
a soutli-’aesterly direction on the llappootelle ranges. The eleva- 
ui of tlio estates above the level of the sea is from 2100 to 1800 feet, 
lose on tlio Ha})]) 0 (;tcllo side arc from 25 to 37 miles from the town 
Badulla ; tliose on the Badulla side from 8 to 12 miles. Badulla 
150 miles from Colombo, and 84 from Kandy. The heavy blossom 
pears in August and September. The principal crop is picked from 
nil to July. A small crop, ebiefly from young coffee, is picked 
un September to December. 

The crop available for export has already doubled in twenty*fivo 
1 ^ 8 . It would seem that if tlio problem is solved, of sufficiently 
lintaining, by manun^ and proper cultivation, the bulk of the present 
;at( s, so as to continue an average yield, there are resources in Ceylon 
lich ought to carry the crop eventually to nearly double the present 
port of coffee. It will bo a long time before that result can be 
disod, if it ever comes, but in 1880 there ought to bo crops averaging 
iOU.UOO ewts. of cidfco, plantation and uativo, to deal with. In the 
B years ending 1875 we get an average annual export of 710,806 
ts. of plantation coffee, which, for 220,000 acres under culture, 
nld give a rate of about 3 cwts. per acre. Of the land planted or 
led, however, it must be remembered that 40,000 acres must bo 
issed as “young coffee,” aud of this a great proportion has not yet 
rue a berry. Again, there is a considerable extent of old worn-out 
aeo land, yielding, perhaps, 2 or 3 cwts. per acre. Making 
owanco, therefore, for these circumstances, the average yield, even 
ring the last three variable seasons, cannot be much less than 
-wts. per acre. 'Ihe native cultivation of coffee has usually been 
.culated to extend over 50,000 acres, but it varies very much 
Jori^ng to the character of the season, the prices of produce, aud 
) cheapness of money. The quantity of native coffee shipped in the 
3 years was 497,080 cwts., giving an average of 124,270 cwts., or a 
ai average of 835,076 cwts. 
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Tiie progreHHtvo iiicrease in coiTec production in Ceylon is sLowu 
by the following iiguros of the exports at decennial porif)dB ; 


Cwffi. I Cwtfl. 

IH3(> <10,333 i 1806 830,180 

18^6 173,832 j W5 967,700 

1S56 44."), 568 I 


In each of the two years, 1868 and 1870, the shipmeuts exceeded 
one million cwta 

In commencing coffee planting the first step is the selection of 
ground. A virgin forest soil on the slojies of tlio mountains about 
8000 feet above the level of the sea is most suitable. A con- 
venient spot should n(;xt bo chosen for a nursery to be planted with 
seed or parchment eitfleo. Tlie forest should then bo cut down, lopped, 
and in five or six weeks burnt. When the clearing and roads are 
finished, the ground should bo line<l, holed, and planted with plants 
from the mirsery, which will be thou from nine to twelve months 
old. During the growth of the plants the ground must bo kept cleai 
of woods, and the buildings for machinery, according to a good plan 
s}k)u1<1 bo at once commenced. By the time these buildings, together 
with the machinery, are ercch^d (say three years) the coffee is readj< 
to be picked. Tiio next operation, mid by far the first in importaTK 0 ,| 
is pulping the coffee. The machine most extensively used is an: 
Improved ruljier, manufactured by John fJordon and Co., London, | 
who have tor many years fiujiplieii the Ceylon and Lidian planters | 
with this and evciy other kind of coffee machinery. The coffee is j 
run into the pul per by means of a stream of water. Hero the pulp 
is separati <1 from the seeds, which fall into a cistern, where they 
remain from eigiitecn to twenty-four hours without water. After this ; 
time has elapsiul tlie cistern is supplied with running water, and all 
the glutinous matter is by this means vvasliod away. On some plaiitv 
tions a washing inachiiio is used. It is then dried, by a machine 
made for the purpose, or in the sun. Having been stored away fnr 
two or tliree weeks it is again placed in the sun to finish allying. | 
This is eolnpletod if the bean crack freely between the teeth, and it ' 
is not until then ready for the peeling mill, which removes the parch- : 
numt and silver skin from the bean. It is next passed through the 
fan (<r ventilator into a sizing machine (about eighteen feet in length)) 
wliieh takes out the lu okeu coffee and sepamtes the beans into different 
sizes, 'll) is not only causes the coffee to roast equally (a quality 
which raises its value in the market), but also separates the pea-berry, 
or round coffee, w'hicli brings a much higlicr price. 

Mr. W. Sabonadiero, an old planter, speaking of the best elevation 
above the sea at which coffee should be planted, states that in CeyloD 
undoubtedly that from 2000 to 3500 feet is the best, but climate ha* 
also a good deal to do with it. Coffee grows well at Kaigalh 
Kornegalle, and in the Doombora valley between 800 and 1500 fed 
above the sea. In Ouvab coffee bears well at between 4000 ani 
5000 feet above the sea, owing to the dry air and climate ; wldk 
on the more western side of the island, at tlie same elevation 
it either hears only 2 or 3 cwts. an acre, is a mass of loaves, 
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ietfl covered with black bng; tiio two hitter being ehicily cansed 
»• the oxlrciue quantity of ram that falls. lie sinus up with the 
Ipinion that a dark cliocolate-cuioured noil, mixed w ith snmJl etnnes, 
|id< r lodges of rock, and bestrewn \vith boulders, is the liioscsaitablo 
c(»liec trees ; and that the best luediuiu elevation is, say dOOO 
iet above the level of the sea. In forming a nursery ono busliol 
f fiarchment Cfdfeo is eaicidatod to yield about ,'>0,000 plants ; 

) that for a ch ai'ing vf 100 acres four or five ImslieLs of seed would 
5 required. Tlie placing of the plants in the holes is tho ono opo- 
itiou that requires the utmost earn and attoiition. Tiie planting 
lason commences in May and tixlerids to tho end of Novemlx^r, 

Those wlio intend to embark in colfi.'c culture in Ceylon, slionid 
irtainly procure a copy of Mr. Saboiiadicro’s ‘ Gotibe Planter in 
evloii,’ piiblislied by E. and F. N. Spun, London. 

Mr. R. J. (Jorbet, an experienced cotlce planter, tliiiR spoalis of 
annring and pruning, observations which are worth attention : 


riio ‘Kotliseliild estate,’ tliirty years planted, oonsifits of 1)27 acres 
e. in Ik iiring ; the number of cattle kept was about tliree bumked 
0(1 iii'ty head and nearly ono liimdred pigs : bosidcH the Ligli road 
[hicli forms one boundary of tho property, two cart roads traverse tho 
hole length of the estate, greatly facilitating maiiuring opemtions. 
kom 18 () 0 , when tho Ceylon Company, Limited, piircliasod tho esUto 
k)m tlio Messrs- Worms, to 1H71, tho crops avoragt^d 9^ cwts. por 
Bre, two out of the six reached ILJ cwts. por acre. Ono-tidrd of the 
Itate is planteil on patna soil ; but in Pusolawa pabia soils are above 
le average, though still requiring annual mauurijig. Enough manure 
as made on tho estate, including cattle, pig, pulpcrs, bazaar, road, 
id hncH’ sw'cepiiigs, all made into a comiH)st, to go over 250’ acres! 
astor oil pminac (oilcake), bone-dust, or siqx'rphosphate of lime, and 
;h r artificial manures sufficient for hOO or 40() acres were applied 
ihides, but for tliq portions planted in patna soil, manuring half tho 
itafo yearly, would have boon enough to keep up tlio average yield 
: iKti ween 9 and 10 cwts. per acre. 

riio result ol iny experience on that and other estates ranging from 
up to 5000 foet, extending as far back as twenty years^ have 
mNinced mo of the following facts, which cannot l>o too strongly 
uprcsscd^upon those who may luive tho lesson to loarn. 

lliat all manures should bo applied us ?iear the surface as pos- 
DU' witfiout adual exposure, and round tho tree where iiracticablo 
It not too 7icar, ’ 

.Z'lbPf injuring the main lateral 

'Ots as much as practicable. 

‘‘ ,tnl. Tliat thoroughly mixing, or iDcorjmrating the manures, of 
tc.ver nature, m tho trench m a nwH mqx/rtaiil paint, a not un- 
inon method being to throw the manure in a lump into the hole 
mh IS usually about twice the depth necessary, trample it down’ 

» \ L There is more money sunk in ignorant and 

au'i in swore and injudicious pruning 
«n proprietors thmk. Too severe pruning esLially upo.rthe 
ghor estates over 8000 or 3500 feet, has Lchbo do S iS 
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crops. Thoasands upon thousands* worth of crop arc yearly cut 
away. Many planters, and expcriencod ones too, prune their trees 
to l)car to a curtain average according to the capabilities of the 
soil and the climate they have to deal with, oblivious that drought, 
or excessive rain, or high winds, or some other of the ilia cotlcc 
is h(ur to, nniy deprive the trees of a large percentage of their 
berries, in almost any stage of development. It is more prudent to 
j)rnne for a heavier crop, than it is to prune lighter, if all the blossoms 
set, ami if apprehensions are entertained of tlie trees overbearing, 
they can bo backed up in time, hut this must he done in May, June, 
and July, at the latest, with some quick acting manure, such as 
poonac, Hujjerphosphato of lime, and a little guano, or sulphate of 
uTumonia added ; a ligiiid manure poured over the compost will Ix' 
found a good Bubstituto. If all the crop does not eorno forward, and 
blossoms do not act well, you have a better chaTice of securing youi, 
average, than if yon had pruned heavily, to a fixed standard. 

“ Frequent and judicious handling is another very important math))' 
The usual j)ractic<‘ is to handle twice a year, four times would be fai 
more advantageous ; but it must bo done with mucli greater care than 
is customary with some planters ; women and children, often with 
little or no preparatory trainuig, are put to this work. The most 
essential ])oint to ho considered, especially upon h'oh estates wbcio 
wood matures more slowly, is iherctuntion of those shoots you roq)ii re 
not only to carry your ne.d, but the. folhncing crop as well, and to 
strcngtlieii tlies(; shoots by giving them ‘all the nourishment possible; 
you must remove all superfluous ones as they ap})onr. I nc)od 8Car(‘c]y 
add that the ri}>cr ii\o wood tlio bettor the chance of crop, ])ut (wery 
planter docs not know that at elevations of 1000 feet and upwards ii 
takes two years to mature wood properly. 

“ Again, as n^gards manuring, upon tlio supposition tliat you have a 
worn-out or neglected estate to deal with, don’t ])e discouraged if tii ' 
first a[)plieatieu of manure, or oven the second, in extremo cases, I’lo 'S 
not give tlio results you anticipate. Don’t manure too heavily ar 
first in such cast's; you fort'c the trees beyond their strength, and yo;i 
waste money, llccollect tliat yon have to put the trees into eondifiori. 
First of all you have bk restore their partially dried-np arto.)i( ^ 
through which the impoverished sap is only hingnidly circulating. 
Your first application will give tone and quality to the sap; the tno 
will begin to show signs of increased vitality, and throw out wciV- 
Don't allow too great an exces.s of that ; select the shoots you wisii 
keep for tho next year, remove the rest, especially the old sickiy 
attenuated wood, hut leave rather more than less of the now. Foibrv 
up with another niamiring, of a more stimulating nature, and you 
depend upon a crop in nineteen cases out of twenty, but on no accoe'tt 
liecanso you have got it, think that you have done enough, that yui 
may rest from your labours, and that pruning and regular wee<lir;? 
will now be suflicient ; you arc still dealing witli an invalid, thoug'; 
convalescent, not cured. Persist in tho same course ; never leave vt 
maniiriug; even for one year, it is ruination, your patient would los' 
more in one than it had previously made in two yews, under gene 
treatment; and you could probably never recover tho lost groau'* 
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Sear in wind that hi^h cuUtvaitonf onf'^ c<wimt'need^ mu^t be kept up. 

P COJdd furnish numerous instances of the disastrous results of starving 
tales that had been well cultivated, in which the inisoruhle, false, 
^(1 short-sighted economy practised has cost their owners tJjousaiids, 
^yo scores of thonsiinds, let alone the deterioration of proporticB 
Ihcmselvos.'’ 

I Coffee Pests . — Coffee is a remarkably hardy plant, thriving at 
.Various elevations, and under tho most different conditions of mois- 
Ime, soil, and temperature. It is, however, liable to tho attacks of 
Ibt'rtain insects, amongst which the borer is tho most formidable. 
pTi^s lias boon shown by Dr. Goorgo Bidie, in a published report, 
to 1)0 the larva of a beetle belonging to the Cerambyoidm, and termed 
the Xylotredus quadrupes. Hardy as it is, tho tree is a dfeadtul 
Siif!( ror, and there is scarcely a time when it is entirely Ireo tVom 
flisi^aso witl)iu, or from attacks of enoiuies from without. Grub, 
bo!v,r, bug, ^drought, tim damp and the leaf disease, are a few of its 
Dnemios, and it will bo well to touch upon some of tiiea\ 

JMr. .1. Nietnor has given in the Ceylon puj'sers an interesting 
^utice of norious insects to coffee, which it is do.^^irablo to rcpiiblish 
! iiriiishiiig a iiselul contribution to biogiapliioal and ocononiic 
jeiitomology -a branch of the science which is now being daily more 
Sand raore appreciated. In judging of apparontly trivial passages 
%s well as of scientific technicalities, which occur in tho text, this 
must bo borne in mind. ^ To those planters who would wish for 
inoro elementary explanations I can strongly recomnamd ‘ West- 
wood s Iiitrodnction to tho Modern Classihcatiou of Insects,’ 2 vols. 
with numerous woodcuts, as a most oxccdlont and exhaustive source 
01 iniormation. 


llio niiiiierical list given bolnw might easily he double.! by minute 
roiearch in the outlying districts, mid introduction of unimportant 
species. In fact tho brown and white bug, and tho black and white 
pub. are tho only universal and imp.n't.mt enemies of tlio coffc.o trr.o 
dostructions of Arhincs, Jdmacodes, Zoiusera, Pby- 
ptc'i, htracliia, the white ant and the wliite Uirer, and tho coffee rat, 
ppear to b.i of a more local and occasional nature, and are therefore 

L fit. f r r® ouiimeratcl 

tor tiu oako of sciontific complotenoss only. 


kXKMIlvS OF THE COFFEE TKEE AND TliEIK rAHASITf^S. 
IJemipiera. 

1‘sc^hcoccus AdonUluin, T.. (White «»r ineuly hu^^) 
rttranitesi: Sc'jninus rutnndatus. Moteli. Et, cut. 1S50 
Kneyrtua IS'ietneri. Molch. loc. cit. 

Chartocerua musciformia. Motch. loc. oit. 

Acanis translucem, N. 

lomiinn coffar. Walk. List Ins. B. M. (Brown or scaly buv- ) 

1 arasites : Scutellista cyancu. Motch. lou. cit. 

Cephaleta p^irpureiventria. Motch. ioc. cit. 

„ hmnmiventris. Motch. loo. oit. ' 

» fusciventris. Moteh. in litt. 

I ncyrtus pamdiskus. Mulch, in litt. 

. „ Nicinen'. MoUth. 

Ctrrhos[Alu9 coccivorus. Motch. in litt. 
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M'lnetta leomrdim. N. in litt. 
i'hik’CoriiS aroiiuulMnd. Wchonh. 

Ac'H'U!) N. 

r»;;irum,-N. IMwig. 185«. 

s.X L«a<!. isia. (A 

N. (CuffltK l.inao.) 

i'iiraoitcH : hchinor m Jilt, 

^f>i<-tkiC7kS. Doiccih. 


Micro nm:: 


HT,.4„K .V. 


iliig. Verb. Wien. z-b. G. 1858. 


]iEi'n>om;uA. 

AUhi liXdinM. Orsm. pap. ex 
VrifuifX Cryiatiicdf N. 

E (proriis t irgvnGulii. Walk. loc. cit. 
Trkhhi i'XujXka, Fell., in lilt. 

NorOM Walk. lx*., cit. 

J,h/utvodts gmcios- ', V/(.rttx’. Ent. cab. 
ZcHicra cojfeoy N. (U-yl ).»:vr.) 

AijnAk WioTt. V. (Itlaek grub.) 

OxHiiriomorphii ikhaioidrs, b'elil. in lilt. 
Bo-Jrmia Ccylanicitriit. lAild. in lill. 

,. Uw'ostigfind ut. Feld, in litt 
Eupdhrvin cojfoirio, I'l-ld. in litt. 

Tort -iX „ Feld, in iilt. 
GraJkix'kil Crijleifolicliu, Motcb. loc. cit. 

NKreocTEiJA. 

Ttrir.es ftd'.dis. Kicuig. (Wbitoant.) 


0’.PTR!l.A. 

Anthmgza^ cofe^r, N. in Motch. loc. cit. 


(''KTflOrTKUA. 

Phijuxatca punctdtd, D. 


O>LK0in*EliA. 

Ancytontjeha sp'c '• (White grub.) 

Xijkircchus fpki-lr>.'pcs, tl);evt. (White or Iiidian Ixirer.) 
Arhiiu’s i destruclor, K. 


AtThUA. 


Acarxis eoj/V’cr, N. 

Mamm.mja. 

Gdu/xd'j Ellioli, Gray iu Kol. Fred. 


(Coffee rat.) 


T)icK 0 i!»!’TfoN 3 AND OusBavATioNH . — Vscudococcits Admiulum (white o? 
nietily bug). 3Ialo; Head ratber square, enlarged behind and rounder 
off at the posterior unghis ; oyes prominent, black ; ocelli two, small 
lateral ; antuniue nine-joink'd, second joint longest, third shortcsi, 
four-ninUiS suheqnal ; mouth externally ropresentiid by two blacl' 
knobs resembling blunted mandibles. Thorax ample, oblong — (jiwd' 
rate, (uilargcAl at the slioulders ; wings two, ample, two-nerved, byaliB<?> 
strongly iridescent, laid straight down the back, half overlapping eiitli 
other when at rest. 8cutellum ample, transverse, rounded at the apo^' 
AlKiomen sabcylindrical, of shrivelled appearance, with two loni! 
anal st tm, which are sliglitly curled, and of mealy, brittle consistcDce 
The insect is of light dirty-brownish colour and slightly hairy ; it i’ 
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'tSStf joainntc (very much smaller than the fcu\n]o ; only about a 
ttiu^r line long), and resembles certain small E^iltciucridjo or ^lay 

38 . 

Female: Apterous, oval, brownish-purple, eovi-red with white 

WBudj powder which forms a HtilT irin;.'o at tho WAnxni (unr^ tooth or 

t90t to each segment ou either side), and at tin* extrojniiy of tlio 
two sets). The hack is hud out in threo lojifriCndiutiJ net} a 
of transverse corrugations^ tho hitter conosjiomiing with the 
fnifiber of segments, ujjon each of the three loiigUtidinnl cornigntions 
mealy secretion forms a sort of ridgo cup. The icclcn:, legs, ami 
ptlj^uscis. are of light-brown colour and slightly nairy. ’Dio iormer 
itik setaceous, eight-jointed (the last joint being tho longest), nearly as 
long as the legs and |)0iTected. The promuscis is situated bid ween 
'0- anterior pair of logs, having a few Iniirs, but no siickiiig bristles 
#|h(^ tip. 

^|;|rho larvae and pupm of the female resemble the perfect insect, hut 
jlii on a smaller and less perfect scale. In tho male pupa vviugs and 
i^l setflB are rudinicntal, in tlio male larva; absent. Those im])erfx5t 
rather resemhlo young Psoci or Aplddes, ]>iit tlioy carry the 
pl^anfo turned backwards, along tlie sides of tho body. Tho larvm 
iid pnp.'o are active — move about. 

;§('Tho insects, in all stages of development, are found all tho year 
PpOtid, the propagatir>n being coutiuuoiis. It aopoars nio, however, 
iat the males are mont plentiful about Juim and .January than at any 

I her season. They atfoct dry, hoi localities, and uro fi)uud as well on 
.© brunches as on the roots of tho trees, to about one foot under 
ouiid. Tho eggs an) actually laid and ouvedoped in a white cottony 
bstance; they are oval and of y(dlo\y c<d()up. 1 am not sure that 
ere are not two species in the island, as I find some commmiities 
tber fatter and more densely covered wiili juep.l. Ilow’cver, tliose 
ay bo local varieties. The white brig of the Cc:ylon cotfoe tree seems 
bo identical with the species whicli is naluialize<l in the conser- 
ptorics of Europe, aud is, |H)rhap8, a cosmojx)lito. It is closely 
^iod to tho coeliineal insect. Tlicre are several insects in tdie 
■land, resembling tho white bug, but of the size of a sixpenny, and 
ren sltilling-pioec, these belong to the genus Dorthesia, and I have 

Uierally found tho up-country sj>ecios upon tlio stem of a laurel 

etranihera Gardnerl, Thw. 

Tiic white bug is preyed upou by the larva of Seywnug rolnnthtxs. 
-llliis is a minute beetle of tlie lady-bird tribe, as big as a 
II s head, black and pubescent. The larva gr» 3 atly resembles tJie 
bite bug and might easily bo mistaken for it. It is, howevfT, 
nger, narrower, flatt<;r, and of a yellow colour, but covcr(:d tljiekly 
itb stiff white hair of tho same cottony substance as those of 
le bug This covering is occasionally renewed, and is especially 
iica wl'.cii the metamorphosis is at hand. This latter tho larva 
Klcrgocs in a thin oval cocoon, to which the wliito covering of tho 
xva remains exteriiidly attached. This larva is very active and 
biehes Itself to the under side of tlie bug. Westwood, Intr od., vol. 

1 Scymmis feoding upon Aphidt s, a 7 i<l 

>1. 11. US, feeding upou Aleurodes. The larva of tho Si'ijmnu.6 is 
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an external parasite, and M. do Motchulsky is wrong in stating that I 
had discovered it “ dans le Pseudococcus.’^ 

The white bug is also preyed upon by the larvae of Encyriiis Nietneri 
and Chartoeerus musdformis^ two minute Hymenoptera (wasps), the 
former of a yellowish colour and common, the latter black and 
scarcer. There is also a very minute whitish translucent mite, which 
is found mixed up with the bug, and no doubt injures it to some 
extent. I will call it Acarus translucens. 

Lecanium Coffem (brown or scaly bug). — Male : Head transversely 
ovate-rotuudatc, narrowed, and square in front ; eyes largo, black ; 
ocelli two, small, lateral ; antennai nine-jointed, second joint smallest . 
third longest, thence decreasing to the tip ; mouth as in tho male of 1 
the white bug; tliorax ample, Qordiform, narrowed in front; wings v 
two, hyaline, two-norvc<l, subcostal nerve dark pink, not foldcu 
straight down the back when at rest, but half spread out ; scntollum ; 
as in white bug; abdomen triangular, subcylindrical, of shrivelled^ 
appearance, with two lateral points, one central appendage, and tw<jf 
long, thin, white filaments at the extremity. The insect is still mort' 
delicate than tlio male Pseudococcus, of clear, light, pinkish-browL 
colour, slightly hairy ; very pretty. 

Female ; Apterous, tortoisc-like, yellowish, marbled witli grey or 
light brown, siiboval, more or loss semi-globose according to age ; 
back with one elevated longitudinal, and two transverse costie, uneven ; 
split behind, at tho extremity of a split bifid anal flab of bro\\]i 
colour; eyes marginal, black; antenna) soven-jointcd, third joint 
longest ; promuscia with one long sucking bristle. The old iiuli- 
viduals arc light ])rown, with a dark margin, smooth, semi-globes*, 
fixed to the braneli. 

Larvie of female with two anal filaments, wliich are lost in aftor- 
lifc. Tlic larvie and pupm of both sexes are active, with tho exceptinu 
of the male pupa, which is plentiful on tho under side of tho leavt'S, 
where tho long, narrow, oval shell, under which it rests, is easily dif- 
covered. This shell is trausparent, and composed of nine plates, tliici' 
central and three on either side. I have occasionally found tlio entiie 
under side of leaves covered with nothing but male pup®, all dua*l. 
This species of bug affects elevated (above 3000 feet), cold, dump, 
close localities, where it is found in all stages of development I 
all the year round, tho propagation being, as in tlie white bug, convi 
tinuous. As in the latter species, tho males seem to be more abun- 
dant about June and January than at any other season. The 
which are oval and of pinkish colour, are not actually brought forth 
by tho female ; but when they are matured tho parent insect dies, the 
whole interior forming one mass of eggs protected by the shell. 

This kind of bug is closely allied to the lac insect (Coccus Lacm, E i 
of India. ! 

The brown bug is much infested by parasites, amongst which tiiii 
following aro tho most common : — Scutellista cyanea, Encyrim 
Encyrtus paradmeuSy Cephaleta purpiireiventris, Gepdialeta hrannew^'ii' 
iris, Cephaleta fuscivenirisy Cirrhospiliis coccivoriiSy Marietta leopardm^ 

These aro all Hymenoptera of tho most minute description, 
senting under tho microscope tho most elegant forms, and, for 
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i^iSfcrt, tho most brilliaiit motallio colours. The Marietta ^ for 
ilEe, is spolt(.‘(l or ocellatoil nil over black and wliite, like a 
They can easily bo obtaine<l by putting a bugged branch 
convtmiont lengths, into a bottle, when, after some time, tho 
wasps will bo found flying about inside, liaving made tlioir 
e friar) tho bugs. The mother parasite lays her eggs aimuigst 
bugs ; when hatciiod, the young larvm find their way easily to the 
ft under side of tho bugs, where they attach themselves like leeches, 

, i)r<jt 6 f'ted and fed by tho body of tlio bug, remain until they 
j-:h tho perfect stnto. A bug thus attacked produces, of course, no 
jgs, and instead of tho young hugs, in course of time there escape 
pso little wasps. Th(i sliells of the old hugs are frecpiently found 
kh niie or two holes; it is from these that the parasites Imvo 
baped. I jmvo seen as many as six larva) (beloiigiug to different 
penes ot llymejinptera) att>vched to one singlo bug. These larvm 
b easily bo seen on turning up some old bugs with the point of 
|)cnkriifo; tlicy aro little white or yellowish, eyeless and footless 
^ggum, some of wljich can leap to a considerable distance by 
inbling tliemselves up and sjiasmodically extending thcmst)lves 
[am to tlioir full length. 

|On oxamuun;! old lull-grown bugs, tlio shcllw nro often found filled 
W 'vitli e;,'gs, but with n white llaky sidwtanco, amongst wbicdi tho 
pv,i-iuei!t!oi,cd unto, Jrarm tranducune, is seen busy. I have 
plight that the mite miglit have been the destrover of tho eirt's in 
pKo ea-ies, and tliat the riaky .substanoo was the empty and do«>m- 
pmg egg-nholls, but do not feel certain on this subject, d'lio 
filter another frieml in tlie larva of a kind of lady-bird, wbieb 
,< ■1 upon t le lug VIZ. that of tho Chilocorm circumdatua (Hyu (J/t 
^>-n>„r^,natns N. m Moteb. IX). Tins larva is of ashy-nrev 
eur luriiislu d » ah black spots and rows of black spines.^ d’ho 
l-b.i t iiuoct rosembles a lull-grown bug. being scmi-globose linbt 

togeth^ Tho larva skin splits, but is not Umown 

L ‘ “ssumos the pupa state. When the imago or ner- 
lff>rdb'tai]?r\^'^*^^' its double shell, it is white, turns round (head 

hme!b .s f >» position upon its lormor eu- 

la., tor twenty-four hours before it moves off. ^ Durintt tliis time 

Pl'hnsfs th feeptembor, and all stages of tbemeta- 

tfwl, , ’i ? ^ hxing Itself to the underside of tlie 

n ,t9 transformation approaclW ^ 

Jicom 'b ®o*'oi' (Xi/lotreehw qnadrupcs, Chev.).— This is a 

or wasp-,its"ol 

X system of clra to 

Jouthem Indfa .TlZ^’vca 

». more c^pcidanv as tW n""® to need allmsion 

Duel Taydor and ^)p Ti r^ forth the able works of 

Iras Govornmout to r ’ c«««i«sioned by the 

H honour oS to * vIoK 

► accepting I thc^efo e ^xcumslanoes prevented mo 

P ng. I therefore confine my remarks to the doings of 
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iho iiise^^t in tliLs island : for wo have it here™but, fortunately, not in 
numbers. Xu fact, the only instance in wliicL I Lave beard it 
of is ibat of a gentleman in Oiida rusclawa. wbo, in 
iHb'J, wrob' to me on tbe subject, sending mo speeimons of the insect 
■vvir’cli iire u<rvV })etbro me, and leave no doubt that it is the real white 
ih-.rcr. lie said timt be bad tboii knoivn it for six years, that lately 
}i(; !i ///;<; u.-‘i c,s’ ot‘ cotle<^ by it, and that ho kept regular horer- 

rs. He also infornied mo tliat the villagers in the neighbourhood 
nroilviscd t^^ have known it time out of mind and called it “ Patwva,'’ 
hlo'vever, this is a <jeneral term for \V(K)d-boriiig insects.) 

Tlu^ white borer, hi im porfcot state, is, like its congeners at homo, 
flu a<!tive elegant beetle, in hot sunshine and old palings. 

It is from a half to three-quarters of an inch long, black, with whitish or 
yeliowisii bands across tlie elytra, tho three latter of tbo hands forming 
the inverted letter V. — The four [Kisterior femora are of pink colour. 
The iDsectis tJins easily dwtinguwhc<i from other species of the genus 
which occur in this island. 

It is in the larva state that it destroys tho eoilee trees, the perfexjfc 
inseot laying its eggs upon tho stem of tho tree, whence the young 
larva find their way into the inside. 

Tho nature of the destruction is tho same as that of the red borer 
hut tho Xylotreclms is mneh more inmierous, so that dozens of the 
insects reside in one tree, whereas of the former I have never found 
more than one or two individuals together. 

Dr. Bidie writes to mo that ho thinks sh<ide is the only remedy on 
the Indian estates. For the last couple of years we have not 
heard so much about its ravages, whicli arc probably diminishing ; 
but a snort time ago the Xylotreclms was undoubtedly tho most 
formidable, tawiibk enemy tho cotfee tree had. Hundreds upon 
hundreds of acrc^ of cotFoe were totally destroyed by it in South 
India, and in fact it was nt that time feared that tho whole of the 
cofrcc estates in Coorg and Wyiiaad might bo extinguished by it 
Arhnrsf destructor. ^Tlm is a beautiful green weevil, two and a 
halt inches long and one broad, oval, narrowed in front, covered all 
over with closely set but isolated gold-grcon scales, winged. ’ The 
head IS rather short and blimt ; antenme apical, elbowed at tho 
middle, tbo part beyond the middle being composed of eleven joints 
lormiiig a club towards tbo end, the third joint from the tip being tho 
thickest; they arc brown, hairy beyond tho middle; tbo thorax is 
plump, subcorneal ; the anterior legs are tbe longest, the second pair 
the sliortest, tbe libim and tarsi of all are hairy, the tarsi with hairy 
brnslu^s underneath, especially thick at the third joint which is deeply 
two-lobed : the tibue of tho second pair arc long, serrated inside, 
ciirvtxl and tovo-booked at the apex. Tho insect varies considerably 
in size anti colour. 

Tliis) jircUy beetle is common diiriu" tbo dry weather, bat I have 
never touad it do any injury, to tlio coffeo. Mr. James Itosc. of 

jUatuviiita. aio Urst directed my attention tb) it, wrote to mo • “ The 

Iriiar _ tt'oy do tc. Uio coffco is really frightful, and if they were as 
picr-tiliu hs the img, they would be oiir worst enemies. Five or six 
acres were corapK-tcIy covered with them, and they cousunaal almost 
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wry leaf. Year after year they appeared upon the same place. In 
‘*Hay, when these insects disappear, the logs and rooks may be seen 
I itreiwed with their bright green elytra.” 

i 1 The family of the weevils is one of tiio most extensive amongst the 
^.^eetles, and many of its members both here and in Europe do much 
l^’ury to agricultural produce. I have seen nearly the whole sweet 
l^potato {Batatas edulis) crop of the Negorabo district destroyed by one 
-of them, the Cylas turcipennis. The common rice-weevil (Sitophtlua 
^^Oryz(B) is another instance, and one of tlie cocoanut destroyers of 
.the low country belongs also to this family, the Sphwnophorus 
iplanipennis. 

p Acarus Coffees.— This is a very minute mito, hardly perceptible to 
naked eye, which feeds u|K>n the coffee leaves uoarly all the year 
;iround, but more commonly from November to Apj il, giving them a 
Ibrownish sun-burnt appearance. The damage it does is not great in 
|lio aggregate, but individual trees certainly suffei- from it. It is 
p^fioly allied to the “ red spider ” of the hothouses in Europe ; oval, 
baked, light red, abdomen darker, foTir rows of hair along the back* 
Jegs hairy. It feeds on the U])pcr side of the leaves whore, amongst 
Ihe live insects, empty skins and minute red globules are found in 
plenty. Those globules are fixed by a style to the leaf, and are the 
^oiing in the first stage of existence ; the stylo is the mouth, but the 
test of the body is a perfect globule without any appendages whatever, 
Theso latter, however, gradually break forth, and when the aniiuaicule 
IS furnished with all it reqnire.s, it lets go its hold. 

OofTec rat {Golanda Ellioti). — This well-known animal does not 
babitually reside on codec estates, hut comes, apparently, when its 
rood fails, from the jungle to the neighbouring estates to supply its 
yants there. ^ Hence, estates with much surrounding jungle are more 
jable to be infested than others, in the same way as the fields ad- 
oining the jungle suffer more than the more remote ones. 

With their long sharp incisors they bite off the smaller and 
oiinger branches of the trees, beantifully, regularly, and smooth, and 
enerally one inch nr so from the stem, so as to 'allow them to rest 
pon the stump whilst they are gnawing it througli. Should the plants 
© quite young, just taken from the nursery, they bite them right off 
Tew inches from the ground. Their object in doing this is, no doubt, 

i rrst to get, like otlier rodentia, at the bark, which they do not appear 
> devour entirely, but simply to masticate for the sake of the juice, 
tit probably they act in this respect in accordance with the state 
. their appetite; and secondly to get the leaves for their nests, 
hose latter are commonly found in hollow trees, whither they also 

by poison or by traps, in which latter 

^ caught. There is hardly an 

State that does not now and then receive a visit from them ^ 

ie low eo^trw’<?“ of the common palm-squirrel of 

sffee estates • ,T- commonly found about 
Brries wWh 1 • apparently does not-eats the 

ttlp“re1?fterwL®r^l“ exception of the outside 

P, re afterwards dropped and found upon logs and on the ground 
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in the shapo of parchment coffee. Jackals and monkeys occasionally 
do the same, and a deer will now and then como from tlio forest and 
nibble the tops of the young trees ; but these are not serious injuries. 
Far more so, are those arising from the trespass of the bufifolo. 

The coffee loaf fungus, Hemilia vastatrix, is another anxiety of the 
coffee planters. Leaf disease in coffee has now assumed an aspect so 
serious that the fullest possible investigation into its cause or causes, 
natnre, effect, and the possible remedies, can no longer be avoided. 

Very contradictory are the opinions of planters themselves with 
reference to this pest of the coffee tree. We have heard from more 
than one quarter that splendid crops follow severe attacks of leaf 
disease ; from another that short crops are the result. One planter 
will tell you that trees badly affected one season show little sign of 
tlie disease the next, while others say that tho trees worst affected one 
year are similarly circumstanced under subsequent appearances of tho 
disease on their estates. At certain periods of the growth of the tree, 
young hranohes seem to be perfectly free from disease, and yet they 
boooine affected gradually at a later stage. Further experience of tho 
cliaractcristics of the disease is evidently required l)efore definite con- 
clusions as to its course and incidence can be arrived at, and it would 
be well to have tho results of the observation of experienced planters 
in order to aid scientific inquiry on the subject. 

It would bo interesting and useful to know whether the disease is 
more prevalent in a dry district than a wet one. Whether old trees 
are attacked by it more readily than young. Whether old coffee that 
has been manured with cattle manure, or other bulky manures, suffers 
as much from it as cofteo that has had chemical manures applied to it ; 
and whether tho aspect of tho estate has anything to do with it, &c. 

Proiiuclioji in BriiUli India . — Passing from the island of Oeylop, 
we reach the peninsula of India, where, under British enterpri*j«, 
coffee cultivation is making rapid progress from the greater facility 
of obtaining labour. It is this insuperable difficulty which has 
crippled production in our West Indian possessions, and led to the 
transfer of the culture of many of the loading staples of cominerco 
from tho western to tho eastern hemisphere. 

Coffee is now a much more important article of agriculture in India, 
Ceylon, Java, and Brazil, than in its native countries, It is not mucli 
more than half a century ago that the coffee plant was first introduced 
into Bengal. The origin of coffee culture in India is duo to some 
refugees from tho Philippines, and has been detailed circumstantially 
by the late Mr. J. S. Buckingham. Suffice it to say that about 1820 
an insurrection of the native Indians of the Philippine Islands, against' 
their conquerors the Spaniards, drove almost every white man from that 
country, and some few of these sought refuge in Calcutta. Among 
others were two Frenchmen, who had been for some years successful 
cultivators of coffee at Manila, but who, though wealthy by their 
possessions there, barely escaped with their lives. A subscription 
was raised for them by the merchants, money advanced, tho requ ite 
land purchased, the coffee plant cultivated on it ; and from this source 
has sprung all the subsequent increase which makes the present pro- 
duction of India about 50,000,000 lbs. 
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The production of Indian cofteo is confined almost entirely to tlio 
Madras Presidency, the nativo states of Travancoro, Mysore, and 
("V)org. The fluctuations of the trade, which ore often considerable, 
are to bo explained by the deficiency or abundance of crops, accordiin^ 
ns the season is unfavourable or the reverse. Crops have often boon 
inaterially affected too by tho ravages of tho “ borer,” by rot, as well 
also ( and this is a large element in the infliionees which have from tiino 
to time affected injuriously the out-turn of the crops) by tho want of 
knowledgo of proper conditions of culture on tho part of those 
engaged in the cultivation, both Europeans and natives. The in- 
dustry has been long established in Southern India, and Europeans 
liavo engaged in it for upwards of forty years. 

The cultivation has now settled down into a steady and prosperous 
industry, in which natives are largely occupied as well as Eura£K'aiiK ; 
hut, like tea, before attaining this last stage, it went through all the 
phases of wild speculation. From. 1800 to 1863 or 1864, there was 
(jUite a nmnia for the cultivation of coffee. Land was bought re(4c- 
hssly, without regard to its suitability, cleared and hroiiglit into 
cultivation at enormous exf)oiiBe, and, in niuny eases, ruinous loss ulti- 
mately. Great sums of money were wasted in this speculative period, 
which was followed by tlio inevitable reaction and depression. Tin's 
period has long passed, and planters understand now that they cannot 
hope for tho visionary profits of wliich tlicy wore formerly assured • 
hut the cultivation of coffee is, with care and intelligence, a steady 
and prosperous support to those engaged in tho industry. 

^ It is a noticeable fact, as showing tho wide range of the ])laut, tl>at 
in many of the countries wlierc coffee culture has bo<>n irdaodneed 
jpeoies have been found indigenous, such as Co£m alpesiris, nrum^ 
hides and ITij/A/nma, in the Neilgherry hills ; C. MaurUiana, in 
.Lourhon ; and C. Lthenca, in Western Africa. 

Although the coffee tree will not refuse to grow and even b('ar crop in 
^mntnes subject to frost and snow, and extreme warmth is not ahso- 
dutoly iieccss.iry to its existence, still experience shows that it 
Nourishes ^d bears fruit abundantly only within tho tropics. In 
and Ceylon the elevation at which the estates are 
g ti ated varij^ considerably, from nearly 6000 feet above sea-level to 
to ow as 400 and even 300 feet It has been asserted that coffin rc- 
^mres a great deal of moisture ; and a humid atmosphere, combined 
K temperature, will encourage trees to bear most heavil^ 

ghe latter requirement must not be overlook, ikI, as it ie well known 
^at. on very elevated estates, where an almost perpetual mist and 

IsrLrv'. "IT “ « 

even when tho enn shinea 
cofiFoo trees, even in sheltered situations, thouoli thev 

holds of the n f many cases, strong- 
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and temperature required by coffee will generally be found. In ele- 
vations below 2000 feet, the great heat of the climate causes so rapid 
a growth of vegetation that it is extremely difficult to keep down 
the weeds, and where, as at a tolerable elevation, one monthly 
weeding would bo amply sufficient, two at a lower elevation would be 
quite necessary to keep an estate clean. Moreover, the malaiious 
atmosphere of estates in low situations is a condition which, though 
suited to the coffee plant, is not conducive to human health. 

The most suitable soil in the East Indies for the coffee plant is that 
which grows Sffft timber. The latest authorities seem to confirm 
the opinion of Laborie, who observes : “ If the first or tap-root 
^ds the gravel, stono, or clay, the tree will not last long ; but 
if it, as well as the roots, find their way through the stony ground, 
and if there be a good proportion of mould, it suffers no inconve- 
nience, as the stones keep the mould together.” The finest estates 
are said to be of this latter character of soil, and have given con- 
secutively heavy crops, with the assistance of little or no manuie ; 
while estates of a lighter soil, having lost nearly all the mould, and 
having no good subsoil, require to be regularly manured. In a woi d, 
a dark chocolate-coloured soil, mixed with small stones, under ledger 
of rock, and bestrewn with boulders, is the best, and the m^ost favour- 
able elevation is 3000 feet. A level piece of virgin ground, not far 
from water, where the soil is rich and crumbly, is the most eligible 
for the construction of a nursery. First, the land must be thoroughly 
cleared, and all but the largest stumps of the forest trees rooted out 
the soil should be dug to the depth of nine or twelve inches, and k 
made as friable as possible, then divided into beds with narrow patls 
between them ; the seed, in parchment (generally taken from tlie I 
cistern after being pulped), should be put in, row by row, alKnitj 
six inches apart. A rope, the length of the beds, is used for this pur-; 
pose, stretched from one end of tho bod to the other. The seed, li 
sown in suitable weather, soon makes its appearance above the surface; 
so that a nursery made in May or June of one year has plants fit 
put out at tho same date in the following year. A slightly inclinel 
piece of land is more desirable for a nursery, because the natural 
drainage would bo better; and it is important that care should be 
taken to prevent damage by heavy rains. One bushel of parchment, 
coffee is calculated to yield about 30,000 plants ; so that for a clea^| 
ing of 100 acres four or five bushels of seed would he required. Whenj 
the young trees in a nursery have attained a growth and age at whicli| 
their being planted out as plants becomes rather a donbtfol proceed- i 
ing, with reference to tho probability of their succeeding and taking^ 
root, it is better to make ** stumps” of them; this is done by puUingl 
them up with as little injury as possible to the roots, and cutting? 
them down to about six inches above the roots ; then to shorten tlie, 
tap-root by a careful sloping ont; next, to trim the other lateral 
roots, which are often needlessly extended. Filling-in is the opera* 
tion that follows holing. It has been ascertained by experience, that 
leaving the boles open for some time is very beneficial to the soil “ 
cliomical point of view. Filling-in, like every other work on a 
©state, should be carefully superintended. But of all operations iiJ 
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the formation of a coffee plantation, the actual placing of the plants 
in the holes is the one that req^uires the utmost care and attention. 
Early planting is, of course, desirable, because the trees have the 
benefit of the entire rainy season, and are sure to give a larger 
maiden crop. The usual course of transferring the plant is as 
follows : When pulled up, those with crooked roots should be picked 
‘►ut and thrown away, the roots should then be trimmed with a sharp 
cnife, diminishing the length of the tap-root sufficiently to prevent 
ho chance of its being bent or broken. The plant should not he put 
Icoper into the earth than it was before it was pulled up ; it must 
hen be pressed down with the hands or firmly trodden down. A 
W)ffee plantation, to bo worked effectively, requires to bo well 
‘roaded” and drained. Drains, like roads and paths, should be 
lut as soon as the estate is commenced. 

The extension of coffee cultivation in the hill districts of Southern 
idia has been very remarkable. It was commenced experimentally 
i tlic Wynaad in 18d0, and in 1862 there were 9032 acres under 
iltivation in that district alone. In 1865 Wynaad coffee cultivation 
id increased to 200 estates, covering 14,613 acres. The exports in 
iJ60-61 amoujited to 19,119,209 lbs , and coffee cultivation has since 
3 comc a very imp<^rtant and increasing source of wcaltli. In 1873 
10 total number of holdings was 6913, of which 195 belonged to 
Inropeans, and 6718 to natives. The estimated produce of tho 
iTynaad for 1873 was 83,500 cwts. 

In 1874-5 tho extent of coffee cultivation in Wynaad had increased 
1 32,180 acres. Tho total value of the land under cultivation was 
65,4301., and the amount expended annually in coolies’ wages alqp© 
as 182,5001. ; other expenses in connection with cultivation, carriage, 
ad shipment of crops, amounted to 100,0001. There were altogether 
17 European planters, 16 of whom were in North Wynaad, 74 in 
oiith Wynaad, and 27 in South-East Wynaad. 

In tho mountainous province of Coorg the cultivation of cofteo by 
luropean enterprise was commenced in 1854, and there are now 
3,306 acres under cultivation. 

Ou the Malabar coast some excellent coffee is grown, as well as in 
be hilly regions of Mysore and on tho slopes of tho Neilgherries. 
i*rom these two latter places the finest growths of coffee are now 
eing raised, more especially from Mysore, the prices obtained being 
onsiderably more than for Mocha. Very good specimens of coffee 
ftvc also been produced in the interior of India, as in the district of 
/hota Nagpore, where the culture might apparently be greatly ex- 
pnded, and be of great benefit for consumption locally. The planta- 
lons of Mysore number 23,871, and cover 111,139 acres ; of these, 
107 belong to Europeans, with 34,377,609 coffee plants on tho 
(States, the rest (23,564) to natives ; these are small, the gardens 
from about 3^ acres, but they have in all 87,779,620 treoB. 
The quantity of coffee exported iu the year 1873—4 was 2749 tons j 
n the following year the quantity increa^ to 3316 tons. 

^ With 111,139 acres under coffee, it seems strange that the export 
rom Mysore should be only 66,320 cwts., or a fraction over lialf 
\ hundredweight per acre. Probably the home consumption of the 
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population of Mysore, which exceeds five millions, is large. The 
average yield must he very small. The aggregate number of coftee 
biiHlios on European and native estates is returned at over 118,000,000, 
J^Jven if wo strike off cne-third of the trees as too old or too young to 
bo in bearing, tlicro remain 88,000,000 trees, whicli, at the Ceylon 
average of lialf a pound per tree, ought to yield 400,000 cwts. of cleau 
coilvo. rerhiips tho coffeo bushes in Mysore, while ywldiug berries 
ihmoiw for their quality, give hut few of them, say an average of n 
quarter of a pound of clean coifee per tree. 

Tho slopes of the hills that rise on tho plateau of Mysoi-o aro 
thickly clotlied with coffee plantations, and in the Munzerabad and 
Nuggor districts coffee is even planted under tho shade of forest frees, 
to obtain the requisite temperature ; so tliat there is hardly a spot of 
land fit for coffee cultui^ that is left uncultivated. 

In the Niigger district of Mysore, the Babnboodou hills present a 
bold and rugged appt^arance, towering upwards to a C()nsidoral)le 
height, and tlieir crags, slopes, dells, woods, and waters ini})art a 
charming variety to tho general featun? of the country. N(ar tlie 
base of the hills, prettily sitnuted in n^ooded ravines, tii’e tlio coffee 
]>lantations. The plantations in tho Munzerabad district offer a more 
pleasing appearance to tho beholder than those of Kiiggcr, as tlni 
country sm roiuiding them is far more picturesque. 

The (!offee estates in Coorg may bo classified into three groups : the 
Mercara plate au, the Ghat and the Bamboo estates. Each group has 
its {)eenliur characteristics, advantages, and disadvantages. The 
Mercara plateau lias an average elevation of 8500 feet, and, in 
tlid liighcr ])lanted portions, rising to upwards of 4000 feet, enjovH 
a bracing edimate, being equally exposed to the sweejiing monsoon 
rains and t(» the dry east winds. Witli an average rainfall of 
121 inelH s, (jxbjiided over almost the whole year, tho moisture is 
ample. The granitic soil consists generally of a red felspar clay, 
more or loss mixed with gritty ferruginous stones, and covered with a 
layer of humus. 

Tho slop«! of tho land being steep, it is evident that unloes cultiva- 
tit)n is carried on with due precaution against the “ waste ” of tho 
surface soil, by terracing, draining, or a judicious system of weeding, 
the trees will in a few years be dtsprived of the coolest and most 
nourishing portion of earth, and tho land become sterile. Artificial 
shade is not required. Sheltered hill sides and gently sloping 
valley are Iktc covered with the most luxuriant and productive 
trees. 

The Ghat estates extend over both sides of the Sumpaje valley, on 
tho road to lilangalore, and on the Perombady Ghat beyond Verajapet, 
on tho eastern and western declivities of the range of tlie western 
Gliats. This group of estates being originally covered with primeval 
forest, possessed a splendid soil for cultivation, its fertility being 
heiglit('ued by a heavier fall of rain, and by an invariable condition of 
atmospherics humidity. 

The extiiusive felling of forest, however, combined with a probably 
faulty system of cultivation, seems to have washed away the best por- 
tions of tho soil of the steeper plantations, leaving the exposed roots 
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without noTu-ishmoiii, and duriug sucocs.sivo snasons of drought those 
an easy prey to tho boring insoct. 

^ The Bamboo district, which coniprisoB the third group of estab's, 
lies between the river Cavary and tho Moniara trunk road to A^taaja* 
pot, and thence to Attur Tittymutti. Its elevation varies from bOOO 
to ddOO feet. Its animal rainfall amounts t# about bb inelies. Tlio 
, JUature of the hind generally jiresontfi iituJnlating sJopes, and but few 
gteep hills. The soil is of the richest kind, as tho hiiuius from an 
iSXiibcraiit vegetation, whieb annually dt eays or is c^nmimcd by jungle 
Bros, has aceiimiilated for ages without being disturbed by heavy 
jSoods. Tiio rainfall is gentle and sensonahlo, and the growth of 
’gotfoe throughout tho district most luxuriant and productive. On 
$h ese estates artidcial shiylo is deemed necessary ; tlie local varieties 
of tho tig tree, with jack and toon, seem to answer best. Some of 
nhl est trees have given, it is saiil, fully a ton of eoflfeo per acre. 
35^ears are justly entertained that such an excessive production cannot 
last that tlio trees must kill themselves by over-bearing. 

^ The colToe grown in the Madras rresideucy is brought down the 
phats from tho hill ^listriets of Mysore, Ooorg, Wynaad, and tlie Ncil- 
feherrios, to bo exported from the Malabar ports. Some is also shipped 
p South Ganara aud at Tnticorin, as well as from a now ])ort in Tra- 
^ancoro. The exports fr(>in tho Ma<lras Presidency do not show an 
Uicrease, but much is consumed locally. 

Tho sidpments have boon as folloivs : 


i ‘ Lb#. 

' 1S74 40,110.20.3 

32,017,318 1875 33,738,022 

1873 30,781,810 


The Cfilleo fields in Travancoro may be divided into tlie northern, 
middle, ami southern districts. I’he northern includes tlio ostates at 
and about Peromade ; the middle, those near and to tho iiortli of the 
Augustan Peak, and in tho neighbourhood of Courtalluni ; the 
^uthoni, called also tho Assamboo range, includes those between 
Assamboo in the south, and tlie Koday river in tho north. In the 
Utter districts there are coffee estates covering 10,000 acTos, of which 
boOO acres are planted, and all this lias been done since 1803. 

, of coffee estates owned by Europeans in Travancoro 

m 1870 was fifty, containing in the aggregate about 11,700 acres. 
A ills Wfi.8 independent of tho ostates and gardens owned by natives 
both on the hills and plains. Since then a good many hundred acres 
pt torest land have been planted with coffee ; but it is oven yet in its 
Uicipient state of development. 

From tho following statistics, it will Im seen that within a quarter 
M a century tho total exports of Indian coffee have increased from 


1850 .. 
IHSO .. 

1870 .. 

1871 .. 


Lb«. 


5,382,344 | 

1872 

14,315,809 ! 

1873 

36,193,106 

1874 

33.816,746 i 

1875 


50,817,153 
4 2,093,320 
41,019,409 
34,925,063 
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Of the total quantity of Indian coffee shipped in 1875 (35,000,000 lbs), 
about 33J million pounds went from Madras direct, and 1,184,000 
via Bombay. The United Kingdom is the largest customer, 19 J 
million pounds having gone thero during the year. France took 
more than 13 millions, Turkey in Europe upwards of three-quarters 
of a million ; more tha%a million went to tho Persian (lulf and Red 
So/i, and nearly 350,000 lbs. to tlie Mediterranean ports. The 
balance was scut in smaller quantities to various other countries. 

Tho average annual exports of coffee from India since 1850 are 
shown below in periods of five yetirs each : 


1 Year. 

1 I.bs. 

j Valuo, j 

j 

— i 

]8r»l-55 1 

! IMU-eO 1 
iSUl-CS 

70 j 
1871-75 j 

i 

1 7,81.8,002 

8,274,188 1 

24,162,200 
3:4,879,006 
41,405,214 

£ 

94,974 
1145, 2(k4 
555,052 
784,727 ! 

1,218,807 ! 

1 


An (lornparod with the year 1874 (40,815,038 lbs., value 1,491,4111), 
tho exports in 1875 (34,925,003 Ihs., value 1,305,335/.) fell off in 
quantity, though their relative value was larger. 

Arabia . — Before leaving tho Asiatic continent, we must say a few 
words in passing on tho coffee production of Arabia, 

For ages before its use among tlio western nations, coffee was raised 
on tlio famous hills of Yemoii, in Arabia, whoro Nmbuhr states the 
tree was first cultivated after it was l>ronght from Abyssinia by 
tlio Arabs. The coffco gardens there are on tcrraci^s, whici roach an 
elevation of about 3000 foot. The soil is kept moist by means of 
small artificial canals, which are made to irrigaW the whole by the 
water falling from tho upper to the lower terraces. The trees are 
planted so close together that the thick foliage shelters their roots 
from tho tropical heat of the sun. The fniit begins to ripen in 
February, but the most considerable harvest is in May. When the 
berries are dried and prepared, they are conveyed to the city of Beit 
al Fakih, when part goes to Mocha and the rest to European markets. 

Mr. Ellis, F.R.S., in his account of Coffee, published long ago, 
observed that tho part of Arabia, from whence the Asiatic coffee is 
brought, is for tho most part extremely sandy, dry, and hot. At 
Batavia the soil is in general wet and deep ; and though, like other 
eastern climates, there is a dry season, yet in the rainy periods the 
quantity of wet that falls is oxoessive. The rich, luxuriant state 
of vegetation in the island of Java, on which Batavia is situated, is 
a proof of this assertion ; and one may safely infer, that a plant 
brought from a dry, sterile, sandy soil, will assume not only a very 
different appearance, but its fruit will have a very different quality 
from that which is the produce of a fertile, moist soil, subjected to 
^ual heat. The drier the soil on which the coffee grows, the smaller 
is its fruit, and its quality more excellent. 

It is certain that in old coffee trees the fruit is smaller ; perhaps 
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an accurate taste would discover that its flavour is improve<i in 
proportion. 

From Mocha, Hodoida, and other parts of Ambia, there used to be 
exported, a quarter of a century ago, about 10,000 tons of coffee 
annually, but it is diflicult to get at any procise figures as to tho 
pnxluction now ; it certainly, however, is il® one-halt of this. 

The principal cofleo districts are llinjersia, Tarzia, Oudoin, Auei- 
zah, Bazil, and Wiisaf. TJio coffees of the Ked Sea are mostly sent 
first to Bombay by Arab ships, and there garbled and forwarded to 
Furopo. Mocha cofleo, until lately, has Ikjoii much esteemed ; tho 
flue sorts continues to bo so, but tho major part imported into this 
country is of a very mixed character, in many cases stones and husks 
forming a good portion of the bulk. Other growths, such as Mysore 
and fiur‘ East India, are rapidly su|>er8cding this kind, and unless tho 
quality is much improved the demand in this country must die away; 
an it is, the greater part is exported at ])rice8 actually below those of 
J'lantation ('oylon and other colonial growths. Tho berry of tho really 
choice qualities of Mocha, when roasted, has a flavour and fragrance 
which are unequalled by other growths. 

Africa and the African Mands . — Tho eastern and western coasts of 


Africa, including tlie islands of Mauritius, Keunion, St. Helena, 
St. Thoimus, and Brince’s, produce coffee to tho extent of about 
‘2,000,000 lbs. yearly. The island of St. Thomas is progressing in 
cotlee production, tho exports having increased sixfold between 1845 
ami 1864, in which years they had retwhed 1,750,000 lbs. At Praia 
Kei, where the culture was commenced in 1854, the produce had 
rca(‘ho<l 130,000 lbs. in 186‘2 and has gone on advancing. This 
property, which is one league and a half by thn^ in extent, is divided 
into three estates, cultivated by about 200 labourers; Monte Cafe, 
au<>ther estate commenced in 1854. by 50 labourers, in the course 
of eight years had nearly 500,000 trees planted. The seventh year 
the crop yielded 200,000 lbs., and since 1865 has produced about 
o.'SO.rtOO lbs. annually. Alte Douro, another estate, only commenced 
111 1857, had planted some 60,000 trees in a yeai* or two, and is now 
a n) 08 t pro<lui!tivo property. The coffee of Liberia and Itio Nunez 
' lias a high reputation. 

I Although attention was prominently drawn by me to the excellence 
i oi the Liberian coffee and its proliticness in the first edition of this 
I work nearly a quai ter of a century ago, it is only within tlie last few 
I years that planters and oommcrcial men have begun to duly appreciate 
its value and importance. 

Coffee ig also grown in the Cape Verde islands, Mozambique, 

a agasair, Angola, the Giold Coast, Gabon, Ambriz, and Madeira. 
About the villages and settlements of the Sborbro river and Sierra 
^ Tb* Coffee trees are very abundant. 

pere are many varieties of West African coffee from tho large 
berries of St. Thomas to the litUe dark Bembd 


Tc island was taken possession of by the 

the wL? f - growibg in 

cods, and in 1718 Mocha coffee trees were introduced. 
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The former reputation of Bourbon coffee was European, and tlio 
island long owed its prosperity to coffee culture, but the hurricanes, 
decay of the trees used for shade, and the preference given by the 
planters of late years to sugar cultivation, has caused a great decline 
in the production of coffee. In 1817 the crop exceeded 7,250,000 lbs., 
but in 1800 only 580,0# lbs. were shipped, in 1805 less than 
470,000 lbs., and in 1875, 407,500 lbs., although in the previous year, 
1874, it was 710,400 lbs. Tlio laud under cultivation with coffee is 
only 5200 acres against 121,000 acres undt^r canc, and there are 347 
coffee works or buildings. There are five species or varieties of 
the coffee shrub, known on the island, viz. ; 

1. Moclia, passing as Bourbon {Goffea Arabica), the first intro- 
duced into the island and superior to all other kinds, easy to grow, 
but requiring shade trees for shelter. 

2. Leroy coffee {Goffea hmrina), the Sierra Leone species, a hardy 
kind, glowing readily without shade, and having a seed pointed at 
ono cud. 

3. Myrtle coffee, a Mocha variety, especially reniarkablo for the 
longevity of the tree. 

4. Aden cofi'oc ( Cojfea microcarpa)^ with small regular berries, and 
a particular aroma, brought from Yemen by Admiral Jehuine; it is 
the same us the Foucard coffee of Ouadaloupe; very little of this 
viudoty is, however, grown in the island. 

5. Bitter or wild coffee (Coffea Mauriliana), an indigenous species, 
common in tlio elevated forests of the island, with a pointed seed 
of a strange form, having a strong and bitter flavour, which in- 
toxicates in infusion, but mixed with other kinds is agreeable. 

Liberia. — Cofl'oo is found in a dwarfish state growing wild in all 
parts of the republic of Liberia, on the west coast of Africa, and 
is believed to be a distinct species, which has lately been named 
Coffea Libericaf but used to pass as C. microcarpa. Some supposo 
it to 1)0 indigenous, others that it was introduced by the Portuguese 
a few centuries ago. The coffee now being cultivated in Liberia is 
from plants originally procured from the forest, but greatly improved 
by cultivation. It is grown both on light alluvial soil near the 
coast, and on gravelly soils in the interior. From present indi- 
cations in a few years the export of coffee from Liberia will be 
considerable, and its rich and superior flavour will secure for it 
a corresponding demand at remunerative prices. Coffee it has been 
proved can bo cultivated with great case, and to any extent, in this 
republic, from being indigenous to tho soil and the tree being found 
there in abundance. A single tree at Monrovia, it is said, has yielded 
tho enormous quantity of 16 lbs, at one gathering. It was estimated 
some yoai's since that there were about 30,000 coffee trees in one 
of the counties, that of Grand Bassa, and the quality of the pro- 
duce was stated to be equal to the best Java. About the villages 
and settlements of the Sherbro river and Sierra Leone wild coffee 
trees are very abundant. A good many plants of Liberian coftee have 
been sent lately from Kew to Jamaica, Southern India, and Ceylon. 

This species is now considered to be of the highest commercial 
inqiortanco, being far more prolific than the old Coffea Arabicat of 
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murli Ixitter flavour, aud producing bcrrios double tlio aize of that 
species. Added to thcBC advantages is ant)thcr, wbicdi will conmiond 
it to all planters - its being mure robust, less subject to disease, and 
In-neo can bo enltivatiMl wbere the ordinary will not suececHl. 

Th ose \\bo know the plant Ix'st as.sort that it can bo ioiltivut(Hi 
win r<5 the (adinary cofl‘«?e will nut succeed. If it has the liardy 
constitution that is claiiiirHl for it, cotb;o planters will soon bo able 
to pursue tboir calling at elevations above tbe fev( r lino. If this 
species of coflee tree answers all tbe oxpictatioiis b)rme<l of it, wo 
may expect sometbing akin to a r»iVolution on the estates, not only 
of Southern India, but of Ceylon also. The Dutch, wflio Iiavo always 
been most zealous and energetic in introducing and jyromoting iiio 
euUuvo of now' plants, are about to send out plants of the Libtu-iaii 
tre(‘ to tbi'ir plantations in Java, and otlier parts of the Eastern 
Archipelago, 

Cofl'co is found growing in a wild state in tlio province of Bani- 
bayc, the most etistcrn part of Fonta Djallon, IxJwccn the Rio 
Nunez and the Rio Rongo. The island of (loree is tiie entrepot 
for this (‘ofloe. 

When British settlements and colonies are formed in Eastern 
Africa, the l>cst coflee liarv^ sts tlniro will bo in wliat miiy be called 
the eofl’eo belts from to 15 ‘ north and south latitude. This would 
be in the south, that country whi<‘h w'as so gra]>bically described in 
Dr. Livingstone/s letters simt homo by Stanley, tlio base ports being 
Zanzibar and Mozambiipie ; and in the north, the old coflbe-growing 
<Muintrv of Abyssinia, and tbe eipiatorial Nile basin out of Egyptian 
territory. Both Dr. Eivingsteme and Sir Samuel Baker doHmubo tiieso 
e.Mintries as those of a terri'strial parailiso, the latter spt‘.aking of 
U.uudb’ss tracts, situated at a inenn altitude of JOOO to 1000 *fe<it 
above tlu' se,a-b*vel. with a lertilo soil, healthy climate, regular rainy 
season, and a docile population, eminently adapted for cotFce cul- 
tivation. 


( nftirtftum tn Natal . — Looking at the number of localities on tho 
Alnean eoiitinent where cotfeo is indigenous, there is no reason why, 
under proper cultivation and judicious management, cofiiH) should not 
siKvoed weU at Natal. It has been grown there on a small seale, 
Out troiii want of proper attention and management, and negleet of 
we« mg, 01 from exhaustion of tho soil, the trees have been attacked 
with fungi, and the crop has latterly faileii. In 1870, 2700 cwts. wore 
shipped, in 1874 only 680 cwts. 

Jho samples of Natal oolfee, however, sliown at tlie various Inter- 
national Exhibitions at London, Dublin, and Paris, were of good 
quality, and in view of tbe demand for coffee outstripping tlie sumilv 

s ™ 

co&o ’laantcr*"^ fl'rections for Natal aro from an old and experienced 

tliJ fiolf fr“" transplanted from the nursery into 

I fruit, and will go on, 

when “ quantity, until the seventh or eighth year, 

ey may be considered hi have arrived at their full bearing, 
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although this is not always the case, many trees increasing until their 
twelfth year. 

When the young plants are about to be removed from the nursery 
to the field, it is by many planters considered beneficial to trim their 
roots, and cut off the tap-root ; and I have myself frequently followed 
this practice, although I now inclined to think that the benefits 
suppotMid to result arc very much to bo doubted. 

It is very certain that, under any circumstances, great caution 
should be exercised, and every attention paid to tlie time of year, 
quality of soil, and particular season prevailing. 

When the young trees have attained a certain height— generally 
from four to five feet —the West Indian custom is to “ top ’’ them, for 
the purpose of stopping their upward growth, and to causo the trees 
to expand, by throwing out lateral bmnehes. 

This plan is admirably adapted to the peculiarities of certain 
elevated localities, such as tbo higher ranges of the Blue Mountains 
in Jamaica ; but I am fully convinced that, under different circum- 
stances, and in lower regions, the practice would be anything but 
bouefioial or proper. Careful observation and considerable judgment 
are required, even by practical and experienced men, to determine the 
extent to which this process may bo carried ; and I am sure that 
much injuiy, and consequent loss, is occasioned by an indiscriminate 
adherence to this custom. 

The variati(»n in the practice may be appropriately evidenced in 
the two systems which I should recommend for iioption in Natal, viz. 
the Berea and coast lands generally, and the higher lands ranging 
from Field’s Hill upwards. In the former I should not think of 
topping, or cutting back, my coffee trees, until they bad attained a 
height of from six to eight feet, when they would speedily become 
largo and spreading trees, capable, under judicious management, of 
bearing a very considerable quantity of really good coffee. In the 
latter (viz. the higher lands) I should almost invariably keep the 
trees at about five feet high and no taller. 

The difference in produce I should calculate somewhat as follows : 
Average of full-bearing trees, in the Berea and coast lands, say 
20 lbs. per tree, of good mixed quality coffee ; and in the higher 
lands, say 10 lbs, per tree, of superior quality coffee, both cured and 
ready for market. 

I feel assured that time and carefully conducted experiments will 
serve to verify these opinions ; but I am no less certain tliat, until 
local experience has proved me to be correct, there will bo many 
persons who will totally disa^eo with my views on this point. 

Twenty acres of laud, cultivated in the manner I suggest, would in 
a short time form a very valuable little property ; and when the trees 
come into full bearing, a large income might be derived from it, as it 
should then yield 140,000 lbs. of cured coffee, worth 6d. per lb.— 
3500Z. per annum. This is a large sum, and the system is one so 
entirely different to that pursued in the West Indies, Ceyloi^ and 
other coffee-producing countries, that the most contemptuous incre- 
dulity will, I am sure, be exhibited by many experienced and highly 
esteemed planters, when they first read the principles I am now endea- 
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vouring to inculcate. Let anyone, or everyone, however, doubt my 
assertioDH to any extent he or they may please ; but let the system 
fairly tried and I shall have no fear of the result. 

To obtain the large returns from each tree, as above estimated, the 
following rules should be carefully attendexi to in every particular: 

1. Choose a good and fertile soil, containing a tolerable quantity 
of decayed vegetable matter, and having a generous subsoil, which is 
naturally well drained. Moreover, be careful that this patch of land 
enjoys the ativantage of the morning’s sun. 

2. Pick out strong and vigorous young coffee plants, which take 
up, if possible, without breaking their roots, and with the oartli around 
them ; but if this cannot be done, then put the young plants into water, 
immediately they arc taken up from the nursery, and keep their roots 
immersed until they are planted out in the field. Allow 700 plants to 
the aero. 

3. L( t the ground be in a tolerably moist condition, and soe that 
the weatlier is ino<lorately rainy. 

4. Prepare holes (varying from 12 to 24 inclies in diameter) with 
well-rotted vegetable man lire, and linely pulverized earth, into which 
place the young plants carefully, and fill up the holes, so as to le.'*vo 
no hollows wherein water may lodge. 

T). Be sure ^at these young plants are fully shaded, yet enjoy light 
and fresh air in abundance. As a shade, plantain, banana, or cocoa- 
nut trees answer admirably, and at the same time their pnxluce is 
very profitable, 

6. During the early stages of their growth the young trees should 
never bo choked by weeds, but should bo well attended to, and (when- 
ever appearing) any dead wood must be removed by hand. 

7. All suckers and undesirable shoots ought to be destroyed imrae- 
(liately they appear ; and when the trees have arrived at a sufficient 
neight their tops should bo pinched off to stay their fuidlier growth 


8. Lach tree must at all stages of its growth be kept open, so as to 
ensure plenty of air and light penetrating throughout every part of it 
and eonseqiiently no matting of the branches can bo permitted, nor 
tiic_ growth ot moss on the trunk, or on any of the branches. 

. he trees shouid be (jarefully pruned whenever they require it: 
o as to keep them open, and to preserve that portion of tlie wood only 
in abundantly, and of good quality. 

manure around the roots of tho tree, not close to the 
unk, but in a circle as wide as the branches extend, that the roots, 
as they grow, may find a store of nutriment. The rule must be - 
pknt^ manure in about the roots of the 


^ give 

HiV-hl. "'inch will exercise a particular effect on the tree, 

titv nf manure 18 sure to occasion the growth of a quan- 

ofton ' young wood and numerous cross suckers, which are 

the tree ‘‘re both very injurious to 

th« of manure is desirable which will supply 

the requisite material for the formation of vigorous and healthy yomg 
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wood, that will produce uii fihuiidant crop of eound berries. All 
portions of the plant itself and its fruit form a manure which cannot 
be oc^uallcd *, but as those ai'o raisdy to bo had in suflicient abundance, 
green grass, weeds, and other vcgcUblc matter, dug in around the 
roots, act very beneficially on the pbint. Cattle-pen and stabb} 
inamiro may Ix) used with discretion ; but bone manure (such as burnt 
and ground bones, cither alone or dcHMnnposod by the action of sul- 
phuric acid) constitutes one of the choicest manures that can bo applied 
to tlio cofico tree. 

12. Irrigate in the dry season wborcvcv it can bo done, and the 
increased value of the crop will prove its great utility. It very 
frequently happens that a long spell of dry weather follows tlio general 
blossoming of the trees; ami they arc so jnirche^l from lack of moisture 
io the soil, that tlio young fruit is destroy<-d in setting, and the ground 
is found to bo thickly stiowcd with tiic young sots when no larger 
than very small peas. In this manner the hope's of a whole crop may 
be entirely dissijkated. 

Production in tJie Went India Islands . — The rapid deed i no in coffee 
production— I may almost say its abandonment— in tlie. Ilritish 
West Indies, since negro emancipation, is remarkable. }n 1828 we 
received from our West India cob>nies and Demcrara 30,()0()y)()0 lbs. 
of coffee ; in 1881, 20,000,000 lbs.; in 1841, less than 10,000,000 lbs,; 
and now under 7,000,000 lbs. reacli us. 

Coffee was first cultivated by the Dutch, in Surinam, early in the 
©iglitcenth century. It was next grown by the French in Martinique, 
and thence spread to the ludghbouring islands, and to Jamaica. The 
Dutch jealously guard<id their early (dforts in this direction, and were 
not anxious to aid other nuti4m8 in competing with them. There is a 
little fragruiioo of romance connected with tlie first French effort of 
this kind which was made in Martinique. Louis XIV. who, in spite 
of all his foibles and vices, was fully able t(» appn eiaU! the importaiujc 
of such apparently small nuitters as a potato tuber or a coffee tx-an, 
had in his private gardens a coftcc shrub five feet high, which, before 
Ids death (1715), boro ripe fruit. Having heard of Dutch coffee 
plantations in Bcrbice and Surinam, his ambition was aroused, and be 
desired to liavc similar ones in his French West Indian colonies. 
Ho entrusted, therefore, a slip from bis pet tree to a naval officer, 
Declicux, with orders to carry it safely to Martinique. Unfortunately 
the ship in which he served had an unusually long voyage— fierce 
BtoriuB alternating with provoking calms, and at last the water casks 
were empty. The captain, liowevcr, sacrificed his own wants for the 
sake of the young plant, and sliared with it his scanty ration (jf water. 
But his troubles were not at an end when be at last reached the 
island ; storms and tempests, men and beasts, seem to have united to 
threaten the tender shoot, and Dcclieux liad to place a guard over tlie 
plant, who, under his siqiorvision, watched it day and night. Fortu- 
nately it grew and throve till it heciune a fine large tree, the ancestor 
of most of the coffee plantations in the West India islands. It may 
bo .safely said tliat never was tree more carefully tended or more 
usefully employed. 
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Although by the extent of its present production scarcely merituig 
priority of notice, I will give Alartiniquo precedence in my rctro- 
spectrve survey. 

Martinique , — The annual pfodneo of an liectaro of land (‘2.^ acres) 
under coffee in Martinique is from 500 to 1000 lbs. Owing to the 
attiveks of the coffee insect [Elarhjsta Coffeola) impoverishment of tho 
soil, hurricanes, atmospheric iiiriuences, and other causes, tho pro- 
duction of coffee is declining here. In 1K73 th<uo were about 1270 
acres under coffee, and new plantations liav<; since hiicii established. 
There is a large island consumption, and lienee the qiuintiiy shijiped 
is but trilling. The following shows tho crops of lato years in kilo- 
grammes of a little over 2 lbs. : 


Kilo«. I KUor. 

1 S 6 S 2 .")t,a 53 i 1870 

145,575 I 1873 210,000 


The shipments to France direct from Martinique vary considonddy 
and are but small in any year. 

Anidher French colony, G^i(l(iloupe, was much ind(d>t('.d for its 
aneitiut pn)sporitv to coffee ; m 1700 it exported about 7,500,000 lbs., 
in 185(>, (),043,230 ll)s. Of lato years tlio war, ImiTictuics, and tlio 
attacks of the coffee insect, contributed greatly to dirnitiisli tho pro- 
duction. Tho sliipments iu 18<*1 wore 055,200 1hs., and in 1874, 
025,200 Ib.s. Nearly all produced here is sold in Fnince as Marti- 
ni([uo coffee. Thoro were in 1873 3588 heeb^res uiuh r cultivation 
with colfoo, tho average produce being about lOlX) lbs. j>er licctaro. 

Jamdiea is admirably suiU^d for coffee culture fioiii its elevated 
mountain ranges, and the island UHe<l to pr(>duce large ('rops of a 
V(uy tine quality. The culture was iiitrixlucod in 1728; in 1752, 
bo, 000 lbs. were exported, and tho avorfigo annual shipment in tlio 
three years ending 1807 was 28,500,00011)8. In 1814 there were. 
571 c<)lTec plantations in tho island, and it was estimated that 
20.000,000/. was invested in coffee estates. But tho culture was 
almost entirely abaiidi>ii( d, the c()ffec planters of the Fast having long 
rpiite outstrip])ed those of tho West. Indies by tho advantages of 
(iipitftl, labour, and suitable laud, with facilities for ;shi])m(;nt, 
Jamaica, among tho British islands, is now paying increasod atten- 
tion to the growth of coffee, though the distance from ports of 
shipment is often greater than it is in the smaller islands. 

riiero were 20,131 acres under coffee cultivation in Jamaica in 
1874. The principal parishes in which coffee is grown are St. 
Andrew s, St. Catherine’s, Manchester, Clarendon, and vSt. Ann’s. 

The following have been the exports for a series of ywtrs : 


1850 

1860 

I^6l 

1862 

1863 

1864 

1865 

1866 


T.bH. f 

5,055,089 I 

6,176,580 I 

6,715,581 

5,467,302 

8.181,869 

4.141,00.3 

6,220,712 

8,513,532 


I-bs. 

1867 6,264,861 

1868 7,855,488 

1869 5,501,887 

1870 9,671,564 

1871 5,611,215 

1872 0,510,730 

1873 7,100,114 

1874 105151,570 
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Hayli^ which owed its former prosperity to coffee, has not yet again 
attained to the quantity it used to produce when a French colony. 
In 1789 the coffee crop there was 80,000,000 lbs* The trees were 
almost entircl} destroyed in subsequent years. In 1826 the pro- 
duction had, however, recovered to 32,000,000 lbs. ; in 1860 it bnd 
advanced to 50,000,000 lbs., and in 1863 to 68,140,752 lbs.; but there 
appears to bo now a retrogression, for the shipments in the year 
ending Septemhor, 1874, wero only 54,513,000 lbs. 

Cuba was at one time a large coffce-producing island, for in 1847 
there were 2064 plantations under culture witli this crop. From 1830 
to 1840, the annual production was about 2,000,000 arrobas of 25 Ihs. 
From the year 1841 to 1846, the average yearly production was 
45,236,100 lbs. In 1851, owing to the fall in price of coffee, and the 
more roinimerative character of sugar and tobacco production, the crop 
had declined to 13,000,000 lbs. ; in 1864 the export of coffee fell far 
below this, and now Cuba imports large supplies of coffee from Porto 
Pico. 

In Porto Rico the coffee crop now averages about 230,000 cwts. 
In 1839 the shipments wore only 85,3^cwl8.; in 1861, 129,000 cwts.; 
and in 1873, 270,895 cwts. 

The cultivation of coffee has increased of late years, and might be 
much extended on land now almost unproductive, on the hills and 
valleys of the table-lauds. The coffee of Porto Pico is of excellent 
quality; though not well known in the English markets, it is much 
appreciated in Spain and Italy, and even now exported to the value 
of 900,000/. A. considerable quantity is grown in the province of 
Ponce, but it is also raised in the provinces of Mayagiiez, Arecibo, 
and Aguadilla. 

St. Lucia, Dominica, and St, Vincent sliould be great coffee pro- 
ducers on their mountain slopes, and Nevis and St. Kitts on a lesser 
scale. St. Lucia used to have 500 acres under culture witli coffee, and 
in 1840 exported 324,000 lbs. In 1829 Grenada shipped 64,654 lbs. 
In 1796 there were 130 coffee plantations in Trinidad, and the pro- 
duce there, in 1803, was 358,660 lbs. The export from Trinidad has 
averaged 24,000 lbs. in each of the four years ending 1875, but it is 
not likely to attain to the former proportions grown, even with the 
increased care and attention given to the culture, for the South 
American competition is too strong. 

At tho close of the last century Dominica produced more than 
2,000,000 lbs. of coffee annually ; even in 1833 the shipments 
were 1,612,528 lbs., and in 1835 over 1,000,000 lbs, but tho 
general effect of the negro emancipation was tlio entire abandon- 
ment of coffee cultivation by the owners under whose care and energy 
they had hitherto been such brilliant mines of wealth. The estates 
were appropriated, subdivided, and allotted among the peasantry, 
who took up the production of sugar, cacao, cassava, and other 
cultures. 

Production in America , — Having passed under review the several 
West Indian islands, I come now to speak of Central and Southern 
America, which are extensive and increasing fields of coffee pro- 
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duction. The direct imports into the United Kingdom from tlio 
States there in the last four years iiuvc beim as follows, in cwts. : 


YeAr. Oiitral Am“ri< a. Oran.-n^a. . \’in''ziu'la. Bra/il. 


1872 133,200 27,0B« .. 159,104 

1873 l‘^,720 10,800 10,085 143,749 

1874 151,538 21,724 , 7.803 21)0,125 

1875 210,979 14.040 2,102 ! 222,375 


Uroin Britifih Honduras wo have recoivoil iii the past four years 
inercasing supplies of codec, but wliethcr this is all grown there, 
or partly (Inatornala piWuco »hipi)cd from theiic(3, I am unable to 
state, as I liavo no information about cofiVe cultiiro in that colony. 
The dir(3ct imports from Iloiuluras have lx)on : 


1872 2.035 1874 3,975 

1873 1,020 1875 4,777 


Cosla Bica . — This republic has risen by tlio culture of coffee to a 
degree of prosperity unknown by tbo other Central Anierican States. 
The introduction of tlio plant in the vast plain of Sail Jose, w’hich it 
now’ covers, only dates back sonic thirty years. Tbo principal 
plantations belong to the tainilies of Tvlontcleagro and Moira. 

AU)ut 1815, the distinguislied Siffior Mora, then Prosidimt of the 
Pie[)iiblie of (k)sta llica, prohibited the raising of jJantains for sani- 
tary and ^otlcT reasons, and caused a governmental decree to bo 
passed encouraging tbo culture of coffV'o, .“With liugcring steps 
and slow ” tlio hill-sides about Cartage and San Jose were cleared and 
planted with coffee 8li])s, and to-day a thousand coffee planters are 
enjoying a coinpeteney from the net income of the estates thus com- 
pulsorUy established. The export of coffee for this year (1876) at 
Puuta Arenas, on the Piujiffc, I am assured, will fall little short 
of 18,000,000 lbs. 

The coffee plant is a native of this continent, and an impression 
which some have that it is interior to the eastern, as, for example, 
the Java and far-famed Moeha, is erroneous. On the contrary, the 
coff»3e raised on the highlands of Nicaragua and Ci>sta Rica is unsur- 
passed tor strength and a Alolicate aromatic flavour, unknown to the 
best coffee of the East; and. the fruit of the lowlands and medium 
C ',\ aliens is far from inferior. I have siicn specimenH of coffee 
lorn the haciendas of Padre Vejil and Don Pampilio Lacayo, growm 
upon the plains in the neiglibonrhcod of Granada. Althougk not 
having the plump form or peculiar bluish tinge which are the 
charaotenstics of tlie exeeUent coffee .>f the liighlands, it compares 
faumraWy w.tii the colTee of Java .>r th< MoliiccaB. The cultivation 
CO CO uill uiupiihtcdly here tlic attention of many of the 

o iiotiii;' t!iat ill opposite quarters of tlie 

*''' »> tl'o same position of north 
a 1 lu e, and that their rc?f>eciive giowtim appr^jacli one another in 

F* 
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6ne quality. Tliis line also cuts directly throngh tli© Abyssinian 
coffee districts which of old supplied Peisia. 

The quality of Costa llica coifco is considered excellent, and it is 
principiilly shipped to Great Britain ; the following figures show the 
exports at decennial periods : 


C*v ts. 

184.5 70,000 

1855 70,700 


Cwts. 

1805 90,720 

1875 210,000 


Tlio coffeo crop of 1871, compared with that of tho previous year, 
was small, the quantity shippe^l amounting to about 200,000 cwts., or 
a decrease of 2400 tons on the previous year’s export : it was, however, 
slightly above tlio average exj»ort for the previous five years. Coffee 
is and must be tho principal and almost only staple product of Costa 
Rica, until a railroad enables it to compote with other countries in 
sugar, cocoa, &c. Tho scarcity of labour is one great drawback, fi r 
in many parts crops spoil on tho trees for want of hands to gather 
them. 

Onatemola . — Some thirty years ago considerable plantations of coffeo 
were made in di fferent parts of tliis State, hut tlio culture was abandoned 
owing to the distiirbancos among tho Indians ; of late years, however, 
if. lias been roHumed, and is making good progress. The greater part 
of tho plantations are situated in the neighboiirliood of Colxin, Coffei> 
will be in future the principal article of export, and to an extent and 
importance scarcely yet to be calculated. In 18(i0 only (>0 tons were 
shipped; in 1863 this had increased to 799 tons; in 1867, to 2000 
tons. 

In Nicaragua coffee is grown in the Vallo Mcnier, tho pi nutation of 
tho gr(;at I’arisian chocolate firm * but very little is as yet exported 
from this State, some 400 or 500 lbs. only licing shipped from Grcy- 
towii. 

lu tlio state of San Salvador a fair quality of coffeo is grown ; the 
exports in 1865 were to tbo value of 21,500?., and that of tho cofloe 
shipped from San Salvador in 1873 was about 215,000/. 

lu tho state of Colombia^ formerly New Granada, tho coffee grown 
is of excellent quality, ospfK?ially at Ocama and Ambalima, but tho 
quantity produced is limited, and is chiefly sold for consumption in 
tho country. Our direct imports into Great Britain from New Granadi 
have avci*agod 20,000 cwts. in the four years ending 1875. 

•Li Ecuador attention has of late years been given to the culture, and 
a very superior quality of coffee is produced. In 1855 only 776 owta. 
were shipped, but now eight times this quantity is exported Tbo 
crop of coffee in 1874 was 10,652 cwts. Tho shipments via Guaya- 
quil were in : 

Cwts Cwta. 

1801 1,180 ! 1871 4,082 

1865 1,810 I 1873 6,652 


Only a little over 1,000,000 lbs. were shipped in 1874. 

British Guiana . — In 1752 the cidtivation of coffbe was commenced 
ill Demerara, and one bag was exported; in 1761, 45 tierces of coffee 
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wcro sliipiMjd, and in 1764, 211 bags. Tlio following wen' tlic exports 
in some laUT years : 1773, 1001 tieretjfl; 1775, 2317 tierces. In 1706 
the colony was ttikon possession of by the British, and in 1803, 
9,051,610 lbs. of cotibo were ship|K‘d ; in 1823, tlie exports of eollbe 
wore 8,008,720 lbs. After this tlio cnltnro began to fall oil; com- 
paring 1820 witli 1830, there was a dctieiency in the latter year of 
2,1. ‘>0,130 lbs. of colfee. The gradual decline in ])roduction is shown 
by the following figures giving tho exports: 

Lb^ 

1830 0,47_Mr.n 

1840 3,3r>7.:Ui() 

1810 .. 100,.'3r>0 

In Frenrh (Huinna coffee was at one time an inij>ortaiit staple, the 
siK'cies grown iMung tho Mocha variety, for the eultiyati4)n of which 
tli(! country is especially adapted ; it is now chiefly grown as a sliado 
to cocoa, annatto, and other crops, but a few Government planta- 
tions are maintained. The average pro^lucdion, as shown liolow, is 
scarcely 100,000 lbs. a year ; tho shipinents in 1874 aero only 2028 Umj., 
and-iii 1875 but 752 lbs. This valuable prcKinct, tlie British consul at 
(^iyonne tells ns, is not, however, (]uito lost; although bjnijiorftrily 
ahandoned, tlio trees continue to thrive in a wihl state, and may l)c 
reclaimed hereafter. They attain a height of about fifteen or six- 
teen foot, with a circunifereiKie a few feet from the grrinnd 4>f thirty 
inches; tliey are rich in foliage, hut <lo not flower; tho coffee tree 
liere also u}»p(nirH to bo safe from the ravages of insects, whereas many 
other trees suffer vitally from this evil. 


ISGI ,. . 

KllfV'R- 
. . . 50,090 

1800 .. 

. .. 13,^.*: 14 

isn.") .. , 

. . . G4,43C 

1870 .. 

. .. 00,071) 

iSC.G 

. . . 73,27 

1871 

. .. .77,133 

.. . 

. .. 107,424 

1873 .. 

.. 40,250 

18* '*8 .. . 

. .. 00,103 

1874 .. 

. .. 40.028 


In Sunimm the produce is only about 500,000 lbs. 

In JlchViVi coffee is grown in the whole, extent of tho Yungae, and 
of forms and varieties not generally known ; it is best when raiscMl on 
the flanks of the iiiountainH. In the plains tho berry increases in 
fizo. but lo.ses flavour: w-heu grown on higher elevations it decreases 
ill size, but improves in quality. Tho Vungus coffee is so highly 
esteemed that it ia considered equal, if not superior, to Mocha. 

Pi^rn. -tJoffee grows with cxtraonliriary luxuriance in the mountain 
regions of I'eru , Ae activity of its vegetation is wondci'ful, the branches 
axe borne down indeed with the weight of tho numerous berries. 

Venezuela . — The best colfee grows in tlie cooler portion of tho 
State, ;ind tho crop is gathered in October. Tho production is about 
600,000 cwts. annually. 

\Vitli rea}>ect to what may bo considered as tho yearly yield of 
coffee |>er tree in Venezuela, as compared with Brazil and Ceylon, its 
principal rivals in the staple, up to 1858, it was generally considcre<l 
teat the average might be put down at half a pound per tree ; but 

F 2 
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since that period such has been the neglect of the plantations through- 
out the country, owing in the first place to the uninterrupted five 
years’ war of tJie Federation up to the close of the crop of 1863, and 
to the subse(piont state of anarchy and confusion prevailing, the 
scarcity of capital and labour, and the want of personal supervision 
upon the part of landed proprietors, that the yield may be said tc 
have diminished by one-half, and thus the general average does not 
exceed a qiiarte.r of a pound per tree. It may bo remarked, also, tliid 
tlic coffcM^ plant, though prolific, is most delicate and susceptlbh, 
requiring constant attention and careful cultivation, such as circum- 
stanccs do not admit of its having bestowed on it in this country. 

An intclligont American gentleman, many years resident in Brazil, 
and well acquainted with coficc cultivation in the province of liio 
Janeiro, who visited Caracas in, 1869, informed the coffee growers 
that the general average annual yield of coffee for the past twenty 
years in Brazil had been 4 lbs. per tree, and upon the most carefully 
cultivated plantations as high as 80 lbs. per tree, whilst upon smaller 
estates of ‘200 to 800 acres, with 500 trees per acre, a regular yield of 
10 lbs. was obtained. The coffee trees in Brazil are not shaded as 
they are in Venezuela, which ensures a larger yield, although lessenii)'^' 
the duration of producing power, generally estimated at about fifteen 
years. Im])rovod and more scientific culture would certainly give 
‘2 lbs. per tree as the average in Venezuela, many isolated instances 
existing of that amount, aud even of over 4 lbs. per tree having been 
obtained. 

Produclim in Brazil. —Co&eo having been introduced into the 
French settlement of Cayenne, by La Motte Aigron,* tlie governor, 
in 1722, a Brazilian subject, Pallud-ta, while on a voyage to that colony, 
managed, not without much difficulty, to bring to the city of Belcin 
(Para) a few of the seeds of this valuable plant; in that province 
coffee trees were multiplied through the care of Agostinho Doming- is, 
and others. A deserter, it is said, introduced the plant from Paru 
into Maraiiham about 1770. Tho judge, Joas Gualherto Castolla 
Banco, appointed chancellor to tho high court of tho Kelacas at Eio 
Janeiro, took with him with groat care two small coffee trees during 
the vico-royaliy of tlio Marquis do Lavradio, in the middle of the 
eighteen til century, when sugar and cereals constituted the great 
fountains of tho wealth of the province of Rio Janeiro. The two 
plants were by order of that notable statesman cultivated in a private 
garden in tho noigldxmrliood of tho convent of Adjuda, and in this 
manner those two RiuaU and humble trees in the course of one 
century become the first and most important branch of the public 
wealth. 

Mr. Moki', a Belgian, is said to have been the first planter to carry 
on the systematio cultivation of coffee near tho city of Ew, and 
euormouH profits have resulted from the energetic efforts thus madt;. 

The eeilee tree having rapidly multiplied, extended itself then over 
dozens of miles, aud was trausphmted to Minas Goraos, San Paulo. 
Bahia, Ceara, Ac. 

Coffee is now tlio most important agricultural product of Brazil^ 
and forms the principal stajile of its foreign commerce. It con* 
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fetitiit. s iioHi'ly half of all the Biip]>ly of coffee to the world. The 
culture ext( nds fnun the Amazon to the province of 8an Paulo, luid 
frniii the coast to the w^Htern limits of the empire, a surface exceeding 
053, IPO square kilometres (of nearly 5 fiirhmgs each). There are 
about .5:U),(»00,000 coffee trees, which cover nn area of 1,400,000 
aores. Tlie principal producing provinces are Ivio Janeiro, San Paulo, 
Pallia, Ocara, and Minas (leraes. The 8hip})ing ports are Rio, Santos, 
Piihia, and Ceara, the port of Rio ux]>orting about ten-twelfths of all 
that is aliipjsjd. 

The cultnre in the province of Oeara is rather of ivceiit date, but it 
is now cjirricd on on a large scale in the mountains of iMaranguape, 
Arataua, Patunte, Araripe, Machada ainl LIrabiirotaina. dJio plan- 
tations Laving been attacked by insects, the prodnejiou diminished 
after 1HG3, hut has again recovered. 

The piaxluctive power of tlie empire has almost doubled in the Iasi 
ten years. In 1864, 264,000,000 lbs. of coffee were sbijiped, and in 
PS7b, 162,000,00011)8.; the value of tbo coffee Bhip})cd in 1871 was 
m arly 8,500,0t)0/. ; tlio local consumption is calculated to bo onc- 
tifth of tbe b>tal product. 

The prcxPiction in Brazil in 1820 was only about 14,000,000 lbs. ; 
in 1822, lo0,(Hj() bags were ship})e<l, but the scarcity of coffee at that 
period, and the falling off’ of j»roduction in Cuba, stimulated the 
Praziliau plantei*8 so greatly that in 1830 the export from Rio alone 
had inereawMl te over 64,000.000 lbs. ; in 1847 to 290,640,000 lbs., in 
1860 to 341,000,00011)8., repn soiling 2,126,719 bags, weighing about 
160 lha. cacli, and in 1872 to 3,349,28 1. bags. 

Of the varieties of the coffVxi tree, jio less than sixtcjon species are 
indigenous te Brazil, an t vidence of the suitability of the soil and 
climate for the eulturo, while Pirn, Guiana, Mexico, New Granada, and 
other parts of tlie continent, liave alho indigenous sj^ccics of the tree. 

Tht' c()ffe(‘ plant grows iiv mo.^i parts of Brazil, as the medium 
tomj)oratnro which it requiivs is junnd throughout nearly all the 
empire. It prosjxTs oven in ]>laces •.•K[)oKed to the cold, and appears 
to vegetate with more vigour, hut tlie fruit is )iot so abundant, nor 
has it the precocity and n:gulariiy I'ecossary t(‘ Toidor tho crop pro- 
fitable. As tho flow'eriiig and fracti(i<-ation take ]dace at two periods, 
the end of Sopterul>er and October. t\so gatherings are uccessary. 

Attempts have been made, but without any resuliing bonefft, to 
acclimatise some of the esteemed varii^lics from Affher > innitrieK. The 
Government introduced Bourbon plants in 1857, ujhI Java, Mocha, 
and other species tried have soon dogenomtod and assiniilatod to tho 
ordiluvry Brazilian. The sjune <xjcurred in Marti Jiiquo wlien tho 
Mocha coffee was intrcKluccd in 1818, fur in a fow years the berry was 
lound not to differ from that ordinarily cultivated. ixi tne island. 

When a plantation has to be made, tho sunny sloi ;e of a hill is 
select^, the site of which is not too retentive of the wfiler falling on 
it. 1 his, after* being cleared and burnt off in tho usual manner of 
treating timber lands, is planted over in rows, with year^old plants, 
previously reared in a nursery. These receive little further care 
than to keep the w'cods down, and to have the upward growth checked 
by pruning, so as to facilitate the gathering of the crop. In four r r 
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five years ttio trees are prodnctive, and will in general continue so for 
upwards of twenty years. Its thick clusters of white flowers hurst forth 
in abumlanco at certain seasons, bnt the dark green foliage is rarely 
seen unrelieved by them and by the fruit in all stages of maturity. 

'I’ho pulp of tho cherry that surrounds the beau is sweet and agreo- 
ablo to tho taste, and, like tho leaves, partakes of tho flavour of tho berry. 

From its strong flavour Brazilian coffee is improved by ago, perhaps 
to a greater degree than any other coffee, and it is said, if kept for ten 
or twelve years, would fully •qual the best Mocha. 

As the flowering and fruiting tako place at two periods of the year 
there are, of necessity, two harvests. It is esse-ntially necessary that, 
during tho drying, the berry does not come in contact with the earth, 
which would much injure its quality, hence in largo plantations j)avt'4 
terraces are formed, or of some other materials. On smaller estates tho 
coffee is dried on Immboo frames or some other substitute. As tbo 
paved or stuccoed drying terraces are expensive, it is better, when 
possible, to employ pulping machines, although these require a fall ol 
water work them. When tho coffee is dry it has to bo dopriveii 
of its pulp and parchment. Tho machines employed for this purpose 
have not much effect on the produce. It is simply a question of time 
and trouble, more economical than industrial. In fact, nothing can 
bo imagined more simple and primitive than the appliances used in 
some of tbo countries which fiinish tho coffee most esteemed in tlie 
European markets. 

The berries of the ovoid form of the Mocha found in the markets 
ore derived from the older Brazilian coffee trees, and from the higher 
branches of tho young trees which are more exposed to the solar rays ; 
these are separatoil by bolters. In Brazil coffee trees are reckoned to 
yield, from their fifth to their twentieth year, an average of an arroba., 
or 32 lbs. of clean coffee to each ton trees. From six to twelve years 
tljo produce is commoidy two and sometimes three arrobas to ten trees, 
but from the sixteenth to the twentieth year the crops are irregular, 
and below this average. Tho common yield of eloun coffee is about one 
arroba to throe alqueiros or bushels of tho fresh iruit. An arroba of 
clean coffee is obtained from one and a third arroba of dry coffee in the 
hull, deprived of its pulp, but not of the parchment-like envelope. 
Whilst tho cost of clearing, planting, and bringing into bearing au 
estate of 150 acres, with only 333 trees to tho acre, is far more than 
that of a similar plantation in Ceylon, the returns are much larger per 
tree, averaging nearly 10 cwts, to the acre, and tho trees bear mudi 
longer. 

A recent traveller, publishing an account in Belgium of his impres- 
sions during a tour tlirough Brazil, thus speaks of coffee cultivation : 
“A hectare (2 acres) of land will contain 913 trees, which on inferior 
land will produce 671 kilogi*ammes (2 J lbs.) of coffee ; in soils of tho 
second class, 1384 kilos., and in those of a superior kind 2022 kilos. 
An active labourer, working steadily, can keep in order two hectares 
of coftbo trees; the annual result from this would be, 1145f. 80 in 
the first case ; 2352f. 80 in the second ; and 3437f. 40 in the third, 
reckoning tho produce at tho low price of 85 cents the half kilo, or 



COrFEK. 


71 


pound. In a medium bazionda, or jdantation, the average return of 
coffee is about 1074f. per labourer, women, children, and old men 


included.” . i i . i 1.1 

The quality has been so much improved m the la^t ten years that 

lUTich of the coffee is sent to Europe and sold under the names of Jav^ 
Ceylon, Martinique, San Bomingo, and even Mocha. At the Paris 
Intercolmiial Exliildtion of 1867, Brazilian coffee rccoiveil from the 
jurm s iv gold medal over Jill other coftbes. 

i^qmen 1816 and 1820 the planters of liio abandoned the culture 
of the sngar-cano, and turned their attention to coffee, the cultivation 
(d which theniaftor became the l>asis of sucli immense progress, and 
the ijcxium Illation of wealth in the capital of the empire. Although 
the province of Bio is still the chief prmlucing district, it may bo 
iiiterosting to mark the progress of pro<l action in the other provinces, 
which is fairly indicated by the sliipincnts from the several j>orts ; 
ihus, from Baliia, the exports to foreign markets have inci*ca8cd as 
follows : 


1810 

i8;i() 

1840 

1800 


ArroKos of 
32 lb«. 

3,803 

45,882 

52,-305 

108,004 


Arrobas of 
33 ll». 

1805 330,003 

1870 12,853,117 

1874 8,483,124 


Tbe greater part of thq Caravillas coffee from this province is scut 
to Bio Janeiro in consc<[ueiice of the easy transit during the summer 
months, when the pievidling winds from the north-cast enable tbe 
planters to get quick returiis for thcii* produce from that important 
coffije mart. 

Passing now to Santos I may state that the exports wore in the 
years ~ 


Cwt8. 

18^59 487,893 

1870 400,4454 

1871 460,695 


Campinas is coffeo capital of this province, and the quantity 
C 2 \rried over the San Paulo lino was in 1870, 29,720 tons, and in 
1871, 41,107 tons. 

The culture of coffee is comparatively recent in the province of 
Ceara, but it is being carried out on a large scale in the monntains of 
Maraiiguapo, Aratana, Baturite, /VrarijK), Machado, and Urahurotama, 
Although the plantations were attacked by the insect, and the produc- 
tion diminished after 1863, it still forms tlio second article of export 
of the province. In 1866, 103,330 arrobas were shipped from thdfo, 
and in 1874, 94,800 arrobas. Agricultural production is, however, 
just now stationary in Brazil, and likely to recede, owing to the want 
of labour. Coffee and the cano represent 10,000,000Z. sterling, out 
of a total of 17,000,000^. The abolition of duty on coffeo in the 
United States, and its reduction from 3d. to 1 Jd. a pound in England, 
came as a timely relief to the Brazilian planter, and with the in- 
creased prices for it will enable him for somo time longer not abso- 
lutely to break down. 
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The quarters to which Brazilian coffee is shipped may be divided 
into three classes — 1, the United States ; 2, Northern European and 
Channel ports; and 8, Mediten-anean ports. The relative proportion;: 
to each are shown by the exports of .1871, in bags: 


United 1, 854,346 

Nortii KijfO[»o .. ... 6S0,917 

Me<iilerran(ari 198,438 

JlillVrent pot ta 115,243 


2,358,004 


As tho United States monopolise the chief supply of Brazilian 
coffee, it may be intcrobting to note their aggregate imports of all 
kinds, which have been as follows : 


1700 .. 


Ll)'i. j 

. 4,150,754 i 

1840 .. . 

Lbs. 

. .. 94,996,095 

1800 .. 


7,408,106 

1850 .. . 

. .. 144,986,895 

1810 .. 


5,3.52,082 

1870 .. . 

. .. 282, .540,737 

1820 .. 


. 13,291,857 

1874 .. . 

. .. 205,271,697 

1830 .. 


. 51,488,248 



ndie American consumption of Brazil eoflec alone during 1874 was 
103,751 tons, or an average of 8040 tons a month. This is tlio 
largest consumption of Brazil coffee in tho lJnitc‘d States ever known, 
exe(q)t that of 1870, when 108,502 toii^ wore consumed. The con- 
Humplion there is about onc-fourth of the entire world, and more tbaji 
any one country on the globe. 

Ill the l\mfic Mamis some attention has been given to coffoo 
culture. Largo plantations of coffc(‘ trees were made at Tahiti in 
1802, with tlio view of .supi)lying Chili, California, and Sydney. Tho 
amount of production there is only alxmt ten tons. In 1808, 78,373 Ihb. 
of coffee wore sldppcd from the Hawaiian Islands. 

Java , — Tlio Ivcv. It. Abl*ay thus descrihod in tho Ceylon papers in 
the close of 1871 tlio system of coffee culture in Java : 

‘‘ Tlio parasites that injure tl.v- trees art; mostly similar to those in 
Ceylon, the chief one being a species of Loranthus. As to the private 
cofnxj estates, there arc only sliglitiy over one hundred of all kinds in 
the whole of Java, less in acreage tlian (>ne-twentieth of the extent of 
Government garden : somo of llji-.m are oii low ranges of hills or 
plateaux, elevattxl only a feiv hundred feet above the sea. Tho 
systems of cultivation, as well as tho size and character of the trees 
(i§. these estates, vary considerably. On tho Merapi, a still active 
volcano (pardon the Irishism), tho trees are tupped at four or five 
fia t, and a system of pruning aud cultivation is attempted similar to 
that in Ceyhm, but as yet has not been a decided success. Whether 
tho soil is naturally poorer here than elsewhere, or the method adopted 
is unsuited to tho tree or the climate, 1 am not able to give an opinion, 
hut I am informed, on good antliority, that tho old plan of leaving tin- 
trees to themselves leads to better crujis than the new one. My own 
impression of the cause of the relative smallness of the produce of 
Java plantations, compared with those of Ceylon before the Hemilei^ 
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,„slair;.c iiiaje it« api'onranco (for there w not ^ 
lun"ni.l (li 80 iis(i in Java at the present time), i8 that the climato, 
exc.'i.t iu reaiKinably dry yoar«, is far too forcing. The trees appear 
P( lao.lnce a gn:at luxuriance of leaf ami wood, but only a modciato 
nr.o.ortMu of fruit, 4 ewts; per aero being considered a very good 
jtvt iM.:'* tiiup; but 10 cwla. arti somotiincs obtained m excoptiunally 
biv-inal.ile vears. No suc’n thing as an average of 8 or 10 ewhs. per 
ju re is known ; and yet this was not nncoinmou, I bolievo, in Ceylon, 
as long as the trees rfunoined healthy. Tho lower estates e'omo into 
bt iiriiig nuich sooner, and produce more than the liighcr, but tliey do 
not last so long, b^n or fifteen years being tho limit of prolitable Uto 
for tube's at 1000 feet abov6 sea-level ; whilst those at 3000 and 1000 
f.:et jittairi to forty, lifty, or oven more, years of ago. At Makmcdoii, 
s.iine 20 iniirs south-east of lluitenzorg, and at an elevation of he- 
twr *'ri 2000 jiiid 3000 feed, there are trees still alive, but neglected 
and hearing no crop, which wore planted in 178G. dlioy are now 
soriu' iO f(>et high, with trunks of the thickness of a man's thigh. 
Whut care, instead of pfu-sistent neglect, might have done for theui, it 
is ini possible to say ; hut I see no reason to think that a centenarian 
cutfee tree must of necessity 1>6 an unprofi table one, at least in Java. 
On tlif‘ higher estates at present under cultivation, many of tho trees 
rt aeh a licight of 30 or 40 feet, and the crop is picked by means of 
Uid'h rs. These tre<’s are |)lanted 25 feet by 25 feet, on terraces 
25 feet wide (a row of trees for each terrace), grass being planted at 
the edge to. prevent the friable soil being washed down during tho 
rains. Most fro<iuehtly tlio terraeo itself is covered with grass, which 
is either cut for cattle or dug u]) round tlu' roots of the tree, accord- 
ing to tlio taste of tho planter. The yield of such trei's is about G 
or 7 lbs. of ])repared coUee per tree, i. o. between 8 and 4 cwts. of this 
per aero. No pruning, of course, can be done on a tree of this kind, 
ami it is h ft ojitirely to the tender mercies of nature and the women 
wlio ])ick tho crop and break the branches. 

‘ But I tliink that instead of a desultory description like tho above, 

1 had hetb*,r give you an account of tho estate on which I stayed two 
days, and where I obtained most of my information on this subject, as 
you will understand better tho daily routine of a planter’s life and tho 
nu'thod of cultivation than if I gave you a lot of isolated statistics. 
Tile estate alluded to is situated on a plateau alxiut 800 feet above . 
the s< ft, some 12 miles distant from Samarang, and belongs to a 
Mr. (Jravc, who is very au.vious to introduce all tho advantages of the 
Ceylon mcthoil of cultivation into tho Dutch system, and for that pur- 


pose intends shortly paying a visit to the Kandyan provinces, where I 
do not doubt ho will bo hospitably welcomed by his brother planters. 
The land of the estate was formerly under forest, and the right to cut 
timber having been sold to an Englishman many years ago, a short 
lease of the land for the purposes of coffee cultivation was afterwards 
granted by the Government, at an annual rent of a few guilders per 
aero— generally from two to six — according to the value of the soil. 
The teak having been cut down and sold, tho clearing is burnt in tho 
some way as in Ceylon, and then laid out with roads in square 
or oblong plots, a^ut 30 acres each, the nearly perfectly level 
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character of tho gronnd roiuloring this possible. Holes, 20 inches by 
20 inches, and 18 inches deep, are dug in rows 8 feet apart, the holes 
in tljo rows being only half that distanco from each otbar. 

‘‘ These distances are now considered to bo too small, and 10 by 9 
and 9 by 9 will in future bo Jwloptod. Tho young plants, if grown in a 
nursery, arc then very carefully removed, along with tho soil they have 
grown in, whicli is taken up in cubes some 6 inches each way, and 
planted out by women at tho rate of sixty or seventy a day, care being 
taken to cut the tap-root at ^ho point where it emerges from the lump 
of soil. These plants, when removed, are generally about sixjnontlis 
old, at which period they aro about 12 iuches high, and their growth 
alter wards is so extremely rapid that many that I saw, though only 
nine months in the ground, were from 2 to 3 feet in height, and 
covered with blossom; others only twenty months old were 6 and 
H f<xd high, and capable of bearing j lb. colFoo (prepared) per tree, 
Tho system of nursoiy planting is hero considered to bo a very 
oxpensivo Olid, as tho beans have to bo planted at regular intervals In 
tli() nurseries, and Hmall pieces of bamboo put in to mark where each 
plant is expected to appear. Ikssides this, tho plants.have to be regu- 
larly watered and kept under shade, and the number that can be put 
into tho ground by each woman, when the clearing is being planted, 
is only sixty or sovciity a day. Tlio other system is to gather tlio 
casual plants from gardens on the hills, tho plants being removed by 
loosening tho soil with a knife, and then pulling thorn up by tho roots 
and carrying them away in bundles. They have then their tap-root 
cut to a length of about 6 or 8 inches, and aro planted frequently in 
tho hills by merely making a liolo with a stick and pushing in tho 
roots, but sometimes in holes 6 inches square and deep, or else in 
ordinary 20-inch liolcs, 

“ The growth of these plants is considered to bo much slow^or than is 
tho case with nursery plants, but they produce much more hardy and 
lasting trees. At the same time that the coffee plants aro put into 
the groiuid, a row of dadap or silk cotton trees is planted between 
every second row of coffeo trees, the intermediate space being occupied 
by a small drain, not so much to prevent wash as to relieve tho soil 
from too much water. All plantations have this rapid-growing soft- 
wood tree, and tho appearance they present is totally different from 
tliat to which one gets accustomed in Ceylon. 

‘^In future the Alhizzia moluccana^ now referred to the Acacias 
(A. Julihrissln^ Willd.), will probably be largely planted, as it is a 
very fast growing tree, and has other advantages over the dadap. 

“ Indigo is very frequently planted among the young coffee plants, 
chiefly in order to keep down tho alang-alang, but also to be used as a 
manure for weakly trees, if there are any on the estate. As tho tree 
progresses no attempt is made to check its luxuriance, and it grows 
up with several small stems from tho ground into a native coffee tree, 
8 or 10 feet high. It is only pruned when branches show signs of decay, 
or when the borer, which is very destructive, compels the planter to 
cut down tho stems attacked. Tho weeds are dug up. with mammoties, 
to a depth of 6 inches, and pilo<l in rows between, the ^ade trees parallel 
to llie lines of cofleo. These weeds, among which is the alang-alang, 



COFFKK. 


75 


consist chiefly of grasses, most of which are readily eaten by cattle, 
and furnish fodder apparently unite as good as Guinea grass ; indeed, 
many of tho marvellous little horses found everywhere iu Java are 
i fed on nothing but lliese grasses, and yet they are 8U|><;rior in strength 
and endurance to cither Arabs or Australians. When an estate shows 
signs of decay after ten or fifteen years, the coffee trees aro all cut 
down, tlio dadap troes being either felled or ringed near tho roots, so 
that they demy gradually and fall piocenieiil to the ground, and the 
process of replanting coffee and shade trees is roptiated in tlio same 
matiner as l)eforo. In this way land may bo replanted several times, 
und Uio later gaixlcn be l)citer tlian tho earlier. Nothing, I tliiuk, 
conti;tst8 more the richness of tho soil of Java, as compared witli tliat 
of Ctylon, than this flict. The ground never soems to bo oxhatisted, 
and when it is partially used up on the surface you have only to go 
deeper, and you get a richer soil at once. Tho rainy season, hen^ the 
north-west inonsixu), l>cgin8 generally alx)nt Octol>er, and ends in 
February ; and tho time for planting is thcroforo DecemlH’r. Tho 
crop is gathered in March and April, and tho blossoms appear 
generally about August or September, though on tho hills tliore are 
blossoms, green iK'rvies, and ripe fruit on tlio trees at the same time 
for a considerable part of tho year. This past year has been generally 
a favourable one throughout tho islaud, and the total yield is expected 
to bo about 1,500,000 ewts. Tho prosjaicts of tho coming crop, 
however, are by no means good. As tho dry season has been a 
wet one, tho trees have had no wintering, and tho heavy blossoms, 
wliieh ought already to have made tlmir appearance, arc nowhere to 
Ih) seen. 


“ As reganls the work of the estate, the women alone are employed 
for picking and prcjiaring tho cofl’ec, as they arc for putting out tho 
young plants ; the amount gatliored by each woman, in an average sea- 
son, being about Id lbs, coftee(w}ien prepared) per day. Tho men aro 
meanwhile employed in the field-work, weeding, manuring, Ac. After 
th*) cho^y has been gathered, it is spread oi» barbecues to dry for 
scvi ral days, after which it is pounded in small bamboo baskets, and 
the outer parchment and silver skins tikcn off. Tho pcaberry is then 
sepanited from tho ordinary bt'uns by a skilful shake of tlio tray by 
which It has lieen winnowed, and the coffee is then ready for tho 
European market. The value of tliis produce in tho coast towns at 
present is about 14.8, per cwt., and tlie cost to put it on board in eood 
y^ amounts to only aWt 20s. to 258. per cwt.; in bad yeaS to 
3 o 8. to 408. per cwt. The soil of tho estate which I hL Ln 
describing IB of an extremely rich, dark, oily-looking, half-formed 

feet sticking in masses to tho 

feet, rendering walking on a wot day somewhat laborious. This 
^ul extends generally to a depth of 20 or 30 inches, when a 

soil is met with, which 
exposure to the sir for the dovolopment of its 
friable t generally mnoh more 

fort is I ‘here- 

s protected by means of terraces and a matwork of weeds aud 

grasses on the surfeeo. The labour .luestiou herZs in C^lon i2 
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ono of considerablo difficulty, but it is a difficulty of a widely different 
character ; on this estato, consisting of about 1600 acres, of which 
nearly 1000 acres arc under coffee, there are thirteen villages or 
cain|)ong8, each with its o\^n headman and plot of land attached to it. 
Between 2000 and 3000 Javanese occupy these villages, of whom 800 
arc able-bodied men employed chiefly on the estate, their task (the 
weeding of thii ty to thirty-five or forty trees) being allotted to each 
man day by day, and tlio payment for tho work (5d.) is made every 
evening. Wliou tlicre is a demand for extra labour, tho headmen 
induce stragglers from other villages to undertake task work, and 
they are paid in tho sumo way as tho ordinary labourers. In this 
manner tho number employed varies from 600 to 1500, according to 
tho demand which tho Government is making at the time on their 
service under tho compulsory labour system. This diversion of 
valual>lo labour during crop time is sometimes a cause of great loss 
and annoyance to planters, and certainly has a tendency to make 
them very discontented with tho present system of enforced labour. 
The Javanese, as labourers, seem in no way difficult to manage, but 
are very respectful and ol)cdiont, in this respect forming a marked 
contrast to the half-caste Malays and Sundanese in the western juirt 
of tho island. Of course, like all peasants of the tropics, they will 
do bad work, if they are permitted ; but a European administrator 
and two or tliroe lialf-oasto overseers are amply sufficient for the 
working of this large estate, which in Ceylon would require tliroe, 
if not four, Europeans, besides conductors, &c., for its proper manage- 
ment. 

“ In conclusion, I may state that at present it is of no use for an 
Englishman to come to Java as a coflee planter, even though he luivS 
capital. By law, he cauuot lease a piece of land, lint must have 
a Dutch partner whom he can trust perfectly, for a bond between tho 
two, where land is in question, is of no validity in a court of law. 
and everything must be trusted to the man whoso name is put forward 
as tho owner. The c%uces of buying a piece of private laud are too 
remote aud uncertain to tomjit anyone, except a resident in the island, 
to think of such an invostmemt. The labour is frequently not to bo 
obtained when everything else seems favourable ; and lastly, tho 
Government is not inclined to thrust tho instruments of success into 
tho hands of tho foreigner, if they can by any possibility use them 
themselves. 13 ut, supposing all those difficulties have been overcome, 
the English planter will find that, however valuable his estate may 
be, he cannot raise a cent by mortgaging it, because it is still Govern- 
ment property and incapable of being mortgaged ; and finally, when 
all Government obstruct! veuess and attempts at exclusion have been 
overcome, if that is possible, he will find that there is something in 
tho nature of the coflee enterprise in Java, whether it be the forcing 
nature of the climate, or the excessive richness of the soil, or the 
system of cultivation, I cannot tell but still something which prevents 
men amassing fortunes and returning home, as most Englishmen are 
anxious to do, after a few years in the East.” 

The coffee crop of Java being taken at 1,600,000 cwts., we are 
able to obtain an a])proximate idea of the area under coffee oulti- 
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ivatiou in tlie Dutch colony, and, ns wo liavo a similar approximation 
in rc-zard to Brazil, wo are now in a position to institute a very 
intcrestiiig and curious comparison bciwoen the tliree fj;rcat codec 
countries of the world— a coTuparistni which will show that if, in tho 
British colony, a portion of tho capital in land has ht cn wasted, by 
tho unwillingness of some and tho inability of otliors, to restore 
to thc' soil fertilising subBtances in lieu of produce grown luid 
shippefi, yet tho colonists are not liable to thc cliarge of using, or 
rath^'f misusing, tho inaxiinum of area to got tho iniiiiinuin ot n'suU. 
Taking iSlr. Abbay’s CHtimat*-. tliat uiMctetui-twoiiticths el the land 
under cotP »i in Java is Ciovenuneut land, yielding only an aviuage (d 
1 ow1. per aero, tho remaining t wetiiioth of ‘private ])lanUitions, \i(dd- 
ii'g an avcrfkgo of 4 cwts.. it follows that in Java the biiBhi s, which 
yitdd l.hOOjOOO cwts. of marketable «-»>lb'o, are Ciiui\alent in amnnigo 
to l,b04,00(h Something, perhaps, ougiit to be allowed fm- eelfeo 
hxjally ceuHUinod ; but if wo reduce tho acreiigo to l,ii00, U(H), ample 
allowance will bo made, for this element. Tho ligiires f<jr ce:n]n\iisen, 
or rather contrast, will then stand tlins : 



; T-* »! VioH h, 

i 

'An<a ofCuUivation.j 

Brazil 

I 

I 4,000.000 

; . cw(,H. 

; 1,100,000 2's;^ 

Java 

.. i K")00,000 

1,200,000 l-2r> 

Otylon.. 


257,000 ■ 5.'3 



2,857,000 2-18 


• Avorngo (sulvt-reely affecUxl by l.'af of ti.o fvHsons' (rvpH, .iDv* 


Of course, it will not be forgotten that in the case of Brazil 
a largo rpiantity of provisions for tho labourero is growfi iimoiigHt 
tlio widely-scattered cotfeo trees; while in Java shade trees seem to 
1)0 universal. GrasstJs are grown amongst tlio cuileo ; Lanfana is (and 
justly) valued for its deposition of humus; while even what the 
Coylou planters reckon their most dendly foe, thc Agaratiirn (a plant 
which takes from tho soil precisely tlie eloraentB which tho cottee tree 
needs), is valued for its supposed power of ameliorating tho stiffness 
of clayey soils. But, all alluwaiico made, it is evident tliat in tho 
British colony alone have tho principles of sciontific cultivation of 
the coffee plant been adopted and carried out. Cinchona and tea 
are now coming in as disturbing elements ; but bo jealous have a 
majority of tho planters been of allowing any product to dispute 
possession with the closely-planted and carefully- tended coffee, that 
they have erred in refusing to allow room enough for grasses in 
ravines or spare spoti for feeding those cattle, W'ithout which “ per- 
manency,” oven in its restricted sense of thiAy-hvo to fifty years, 
cannot be legitimately looked for. The Ceylon planters grow coffee, 
while India, which sends them labour, supplies also the food of tho 
labourers. The circuniBtanceB oi both its great rivals are different, 
but certainly not more favourable ; and, ae Mr. W. Sabouadiere re- 



78 


COFFEE. 


marks, if only the Ilcmihia vastatrix would take to itself wings aad 
flee away, they would bo able to hold tlicir own against all com. 
petitors, certainly against Java, rich as its soil maybe. Can a soil be 
too rich ? Mr. Abbay suggests the possibility, and certainly it would 
seem that the climate is, at any rate in the lower elevations tuo 
forcing. A Ceylon planter migiit w’cll bo pardoned some tinge of 
envious feeling as ho reads of subsoil and top-soil, equally rich • but 
ho may well stand aghast when he learns that on such rich stratum 
and substratum, coffee trees and shade trees require to bo cut down at 
the end of each fifteen years, the process being possible three tinioB 
in succession, with the last garden better than the fii’st I Of course 
the silk cotton trees must yield, at each renovation, a large supply of 
humus, apart from the natural richness of the soil ; but wo should 
like to see the profit and loss account of the plantings and re- 
plantiiigs. Were there such soil in Ceylon, the planters would do 
their best to make the first planting “ permanent,” at leas to the 
extent of the thirty-five years involved in the threo processes , but a 
climate which renders the use of shade trees universal must have an 
influence on coffee planting in Java to whicli wc ought to allow due 
weight, having before our eyes the results of abandoning shade in 
the case of such low, hot districts in Ceylon as Kuniegala, Kadu- 
gannava, <fec. 

The ‘ Ceylon Observer * remarks upon this : — “ It is quite a new 
idea, and also a contrast to the goiioral conditions in Ceylon, that the 
soil on the higher mountain slopes should bo poorer tliau that at low 
elevations. For the rest, experiments on old Hantano, which wo 
noticed a few years ago, told most favourably of tlio renovating effects 
of Liintma, the roots of which open up the soil, while its dropped 
leaves and seeds cover the surface with a moist, warm carpeting 
of hmnus. On a fair proportion of onr soils, wo have no doubt that 
cofibo can a second time be gro\vn after a period of sovou to ten yeuis 
following under Laniana, But in general wbat wo look for is this: 
That with the facilities for manuring, &c., offered by railway exten- 
sion, the present young and vigorous coflcc estates may attain u 
profitable permanency, of about half a century (Mr. Abbay does not 
see Aviiy a centenarian tree should not yield profitably), and that then 
coffee slioiild give place to tea, cinchona, and other equally profitable 
products. Thosti who ask * Where will Ceylon and its railway be 
when coffee goes out ? ’ are looking too far ahead in one sense, wliilo 
their vision is miserably limited on the other hand. Humanity, 
human discovery, invention, and enterprise are not likely to stand 
still, hut rather k) advance at accelerated speed. A score of years 
ago and the idea of cinchona in Ceylon had not been breathed ; but in 
ton years from this time wo venture to predict that Ceylon will con- 
tain more cinchona trees than the rest of thedworld, old and new, put 
together. And so the tea enterprise is a<lvancing, and will advance. 
Cocoanuts and cinnamon are also going ahead. Therefore we may well 
trust to the future of Ceylon while we do our duty in the present, send- 
ing well-pulpod, washed and prepared coffee into the markets of the 
world; and probably by the time Brazil and Java have gone any 
length in copying our example, the plague of leaf disease may have 
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pepartc<l. Tlicy Lad it in Brazil, and it is pono ; and if thcrc is no 
liruce of leaf disease in Java, the borer is very destructive. Noticing 
|in passing that the alaiig-alang of Java is the Hook grass of C?oylon 
i(Jtnprr(i(a Kirniiiii, P. do B.), wc may, WO think, finally adopt the con- 
Scliisioii that, whatever the disadvantages we in Ceylon lalxuir under 
'liiay 1 k^, wo are certainly, in many respects, far in advance of our com- 
petitors in Brazil and Java, favoured ns botli may be in lifi-go areas 
■of rich Boil. Wo have goo<l land tenures and libeml government, 
a fairly inlequato HU])}>ly of labour, a climate in iflost respects nnsiir- 
; passed for saluhrity by any in the tropics ; our moans of comnuinica- 
Oiongh not yet perfect, are extensive. If Providence will remove 
the plague of leaf disi^aso, an<l (Jov<Tiiment will w'ith energy carry i 
out railway extousion, while the breakwater is advancing, W(^ do not 
kiu)W that thero would he mneh room left even for the most typical 
of Englishmou to exercise his hereditiuy and 2>roverhial privilege of 
grumbling.” 


THA. 

Extensive as the production and consumption of the ['receding 
articles of cominorco (h.‘.scril)(id--(.’oftbe and Cocoa — arc, they cannot 
he comjxirod in importance with d’ea, the (smsumptioii of which over 
tlu! world is enormous, and eontimially increasing. 

The progress of the })r(Mluction of tea, in other countries than 
Cliina is necessarily interesting, as calcnlatod to make the worhl more 
inde[)eiident for its supjdies. 

Besides India, Java, and Japan, in the East, wln^ro it has mado 
good progress, ( fibrts are making to introduce it in l>art8 of Australia, 
Kueh as (^utamsland and Victoria, in Jamaica and Mauritius. 

Er(mi Ceylon sliipmcnts are already mado. It is said to ho also 
cuUiviitt (1 in the (htrea, Tonkin, and ( -ochin China. 

Parts of North and S«)'ith America alford a vast field for tea 
culture. Ajid it has long heeri attcmipted with some degree of success 
111 Brazil and parts of the United States. 

Madeira, Tenerim,, Portugal, Spain, Fninco, Algeria, Italy, Austria, 
lurkey, Mul the Crimea, might all grow tea, for their climates are 
quit.^ suitable ; Australia, Tasmania, and New Zealand are admirably 
.auaj, cd likewise but they have little or no laW to bestow on such 

v.'f * culture, and produces 

Bcvcn or eight millions of pomids. 

Tc* 18 a very nccoruoiodating plant, both as roRpects climatic ranifo 
^1 the nature of the Boil in which it is planted. We find it 

fiyiucntly has winters of Russian 
f^n .1 ^ ^ Canton and Macao, where the sugar-cane and pine-apple 

Sirso.r‘ ‘'■r* *" and profitable crops S 

5 ms quite capable of withstanding winters of verv^ intense 

counti^v ^1 wood which it makes. Any 

can grow and hot summer and a cold winter 

So far back as 1844 some success attended the efforts of a private 
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individual, M. Jaunet,in the cultivation of the tea plant in the island 
of MjiuritiuH. Chineso labonrors were employed to assist him in the 
further culture of this important plant, the expense being^ borne 
by tho Colonial Government : others were also engaged for a similar 
purpose in tho Botanical Garden. 

At a later period Mr. Boyer, of Port Louis, succeeded in raising 
40,000 tea trees, and expressed the opinion that if the island of 
Bemiion would give itself up to tho cultivation, it might easily 
supply Franco with all tho tea she rc([uiros, which is hut little. ^ The 
black tea tliat has been produced in that island is of a gooil quality. 

Although tboso climates whore it has heen introduced will grow tin ^ 
plant, yet tho manipulation of tho leaf has hitherto been so littlo 
understood that only two of these countries can yet claim tea as 
among their leading productions. India and Java export quantities, 
hut tbo bulk is tho produce of estates, under managers who very 
frc([uontly know comparatively littlo ot the industry, and yet mako 
marketable tea. 

In Transcancasus, under a latitude corresponding to tho northern 
parts of Niphon, Japan, good results have been obtained, and a coiii- 
ptuiy has been formed to carry on tea cultivation. 

In many other quarters tho tea plant would bo found to grow 
well, hut tlio difficulty to contend with in most of these is tho cost 
of labour coiuparc<l with China and India. 

Fnyiludton and Comumption of Teu. -Wo may note the gradual 
increase of consumption in Great Britain and Ireland by tho follow- 


ing figures : 

Lbfl. 


I.bs. 

1820 .. 

.. .. 22,452,0.50 

1860 ,. 

.. .. 76,816,394 

1880 .. 

.. .. 30,047,079 

1870 .. 

.. .. 117,551,152 

1840 .. 

1850 .. 

.. .. 82,252,628 
.. .. 51,172,302 

1875 .. 

.. .. 145,327,432 

Proportion per head of the population : 



T.b(4. 1 

l.bH. 

Lb«. 

1840 .. 

.. 1*22 ! 1861 .. 

.. 2-69 

i 1869 .. .. 3 63 

1850 .. 

1*86 ! 1862 ,. 

.. 2-70 

; 1870 .. .. 3*81 

1855 .. 

.. 2-28 ^ 1863 .. 

.. 290 

1871 .. .. 3-92 

1856 .. 

.. 2*26 ' 1864 .. 

.. 3-00 

1872 .. 401 

1857 . . 

.. 2-15 1865 .. 

.. 3-29 

1873 .. .. 4 11 

1858 . . 

,. 2-58 i 1866 .. 

.. 3 42 

1874 .. 4-23 

18,59 .. 

.. 2-(;7 ' 1867 .. 

.. 3-68 

1 1875 .. .. 4-44 

1860 .. 

2-67 ! 1868 .. 

.. 3-52 

1 


In a paper by my friend, Mr. L. Wray, read before the Society 
of Arts, in January, 1801, “ On Tea and its Production in various 
Countries,” * ho enters into somo calculations on toa consumption, and 

“ Wo have no very certain means of estimating the quantity of tea 
consumed in China, but wo may nevertheless draw conclusions from 
such data as wo possess. Taking tho population of the country, then, 
at 400 millions, and considoring that tho use of tea is universai 
amongst thorn ; that they drink it from early morning until they 

* ‘ Journal of the Society of Arts,’ vol. ix. p. 187. 
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V( {\rv for tlio night ; tlnit in sickness or health, working or resting, 
travelling <»r at Imrne, it is tho one great iiaticmal l>everage, witlnmt 
wljich no Chinebe family could livo and thrive; consideniig all thiis, 
I think I am not uverniting it when I set it down at an averagt^ of 
r> lbs, a lu jul jKJT annum, or a total of 2000 millions of jumnds ! Others 
ebtimato it much lower — Scherzor at 100 millions; Andrio at 500 
millions. Now, if we allow 100 lbs. of cured Um as the avemgo piodiu-o 
}irr aeie in Obina, this will show a cultivation of 20 million acres in tea 
alone, whereas I am mor»; incliuc<i to estimate it at 25 million acres. J ust 
In UK compare this with otlior cultures in other countries. France, 
u bii h is not largor than ouo of tho Ohinew provinces, and contains 
b .ntluLU oiie-iwelith the jiopulation of (Oiina, lias, nevi'ithcless, fivo 
million acres in vim^s. The Southern States of Ameri« u have seven 
mliliou acres in coiton, cultivaUKl by loss tlmn one and a half million 
of nognjcs; and India, with only ludf the population of Cliiiia, has 
I t millions of acres in cotton, d’heso comparisons aro guite sudiitiiait, 

I think, to prove tliat there is no improbability atUciied tlio osti- 
mato I have given of tho extent of land devoted to tea cultiiro in 
• dtiiia. I therefore leave out of tlie (question the area occupied in 
dillV'n lit countries l>y such eroji.s as rice, wheat, Ac. 

“ Ff we allow that tlie inteniul consumption of tea in China ainounls 
to 2U‘)() millions ef pounds, wo cannot hut, bo struck at tho compara- 
lively small ipnintity slm cx}mrlK ; for, according to the latest 
hlati.sties, \V(! find that Fier bdal (export of tc'a to all counliiss does 
not P-.udi 2*10 million pound.s, being b ss tliaii ono-teutb of her own eon- 

sumpfum. Of tliib (piantity the United Kingdom took about 7S rnilliou 

I'ounds in 18 bU.'’ 

Now, if we carry down the (estimates to tho later ])eri..d of the 
pii ,',.;nt tiiiK;, y/e .Khali get at some rough estimate of the )>roducti(m 
mid cunsiimptioii of ( assume only halt the (piantity of tea 

Mr. Wray allows, for the lionui consumption of Cliina, 


l'HomaTi<‘N. 


< Iona, .-xp^rif-. isol 242,00<),00a 

,, a.^auiur.i i,(.!ia- coiisniiipHon .. .. 1,000,000,000 

l^ntusli Indui. i-\()orUs, 1875 21 l.';7 000 

a.KginiKd loral eon.'iumptioii fcud ^ 

e.Xj...jt lo A.sia 2, OOP, 000 

- ava, .. (],s:;u,ooo 

Pup:, n (expert .. 12,000.000 

li'ane courtuniption 5,000,000 

( .'y.'.n . rt ittO.ODO 

i'ru7.il, home cmKsninj)ti,>n .. .. . 500 000 

Other small prodiu'iiig rountriiH 250 ' 000 


1,290,057,000 


Consumption. 

Of the statistics of consumption I am not able to furnish any 
complete details, ^ only for a few countries are tho quantities of tea 
imported and sold given in their official returns. 

'rhe foUo.wing figures, however, are taken from tho Statisti^U 
^ b.Mract for the principal Foreign countries, and from other reliable 
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(locmments, for tho year 1873, and disuse of a ccrtani (lunntity of 
tlio tea produced and shipped from tho East : .j 


Russia 

IXuimark 

Hollaml 

North Germany 

United Kingdom 

Spain, Gibraltar, and Malta 

Turkey 

F run CO 

United Slates 

Dominion of Cana«lft 

Newfonmllaiid 

British West India Islands, Guiana, 

nnd Honduras 

Sovjlli Ameriean States 

South AfrioAH States 

SierTfi T.oouo, St. Helena, Kalklaiuls, 

and Mauri I i us 

Victoria 

New South Wales 

Qiiecnsland .. .. 

Koutli Australia . . . . 

IWnania 

New Zealand 


8Pd,t:-h^ 

0 ,02r>/200 

2,000, ( 500 
132,022, l.V.i 
801,000 
400,000 
0,500,000 

r)l.0‘28,lKH 

8,770,781 
500, 104 


100,000 
1 ,<H}0.000 
1 ,000,000 

80,000 
10,585,705 
5,021,210 
1 ,8.55,575 
1,078,825 
530,500 
2,801,808 


Total 21 ;2, 045, 188 


Tho ciin^'.nnption rd* h a, wc arc inf.>nnc(l, yearly in the 

Smith (Icrmuny, but HlaUsiicrf arc; wantin'^ to indicate the progress 
of tlds ineveaso. ‘ Austria, Italy, and many <*thor Uni'opcan Shriek are 
ondtlod for want of precipe hgiircs us to their tea conHuiupliou. 

Imports of tea into tho rniivd Kinph.m, phu^Wng iho pro<limin[t 


‘ountriep : 

Tear. ! 

Uriti.‘»U lii'ihi in.i 

1 

r.m. 

185.H i 

551.800 

.1854 : 

5::0,710 

1855 i 

470,55'. • 

1850 ! 

092.1.'59 

1857 i 

1,819,90,0 

1.85,8 1 

1 S5'.> i 

980,lX)3 

Tl.'OTIOl 

1800 

2,707,449 

1801 

1,983,785 

1.S02 

1,870,300 

18 o:’. 

2,5^i4,000 

1804 i 

3,413,493 

1805 i 

2, 037. .580 

1800 i 

5,443,583 

1807 1 

1 7,770,001 

1808 ' 

I 9,099.444 

1869 

11,241,070 

1870 

12,923,993 

1871 

! 15,150,958 

1872 

1 10,445.170 

1878 

1 18,471,003 

1874 

i 18,09*2,073 

187.5 

' 25,,t8 ^ ,.^«^9 


1 

J'.iy.an. 

11 i 


f:s.O:>:»,727 1 


s,',3Of,550 ; 


3L5(;o,207 : 


54:?95,802 ^ 


S0.*29.>,0l0 1 


7:V:'..59,5'.:9 ! 


;l H(.,s;33 


8.V295,T29 


92.145,305 

i,:H8,i)ii 

1 09.7,50, 8i47 

2,450,270 

T27,87'2,77.S i 

1,788.000 

83,871.554 

2,434,180 

112,782,845 ' 

4,021,901 

130.863,501 

'1,908,800 

U7,.55I,978 

1,585,099 

142,111,480 

1,041,150 

120,482,0(13 

: 704,275 

125,593,898 

238,00.5 

I5i,o.'^o,o:;o 

389,575 

100,520,882 

1 93,774 

137.240,:’.7‘2 

t 311,849 

133,452,093 

: 128,305 

170,402,921 

; 54,800 




ill-. 

70,7. :5.1 85 
S.5,702.t'82 
S‘ '.,250,057 
80, 2< 1(0111 
04,408.080 
75,482,585 
7.V)77,452 
• 88.040,080 
0(k577,18:i 
1M.787,44(> 
188,880,000 
124,859,248 
121,271,220 
189,010,044 
1 28,028,7 2() 
151,845,808 
180,228,208 
141,020.707 
109, -^08, 308 
181,027,148 
168,705,209 
102,782,810 
I97yu5,;{l0 
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A d’-id C't' KoatkTevl infonuation has Won piiblisht-d of lab:) 

\. ar^ with- rcgaril U> tea culture, and the Indian ( Jovc niincut lias 
d. v..tv<i mncli'^attentiou to the Hubject. With tlie dill'usi; nuiHs of 
niatU^r oru liaf^ to deal wit)i, I find it somewhat difheult to condense 
into a Kvisouabh- compass the conflicting opinions and elaboruto 
details oivioo Tlio tliird volume of the ‘ .lonrnal (»f the /Vgricnltuial 
and lf(nticultural Society of India’ is mainly occupied with Licu- 
b iinntd 'oloncl Kd ward Money’s «uid Mr. Watson’s ebd>orato essay ou 
the cultivation and inanufoctore of tea in India. 

Tho Touncil of the Society of Arts, a few years ago, otTered tlioir 
silvt r no dal for tlic be^t treatise on the profitabh- j)rodiic,t ion of 
t* u ; but, ulthongii many esBiiys wero sent in, tho, Indian Ooiciintiee, 
u'lder thr r^.-cornineiidation of tfie judgoH a])poinU‘d. diil ma, fo(d 
ja-titied in ftwiirding this modal, altliongli they eonnueodcNl tlo* *‘S.say 
o1 Mr. .)ii!iMis Miicpii«‘i-8on. 

C/d-o'c i;>, r/o'/cf. 'riio tea plant [Titra CVonr-coV'. Sims : Cu^nfilia 
//;. (inrhi lias a husliy Htoni, will: unmerons hr.incliM,'., uud \ ''ry 
I. ify. /t flowers with a white blossom, aicl runo/ s in Inv-id. n Koo 
I'llls [{{'(e.vr.j friun thiro to six fos^t. It iS tiardy, aiiO. r‘adily yroAs 
in Asm friUn the o<]uatr»r U, tin; Ihlh doo,-ee vjf latitude; but in iMon.a, 
uitii'Ui^^h grown iu nest of iiic pr<ivnu-os.. its < viK : 'uit n >!i is oloc-jly 
r< siriottxl t > tli-: tiv*- inaiitiou* provim is - v i/. K na ugt un<j, [’’nkian, 
Kiangsr.. Kiaiutuun, and Chokiang. lying iu tlic itart of 

tlu cuipir.', between tin L' 1st and ihiid dtoo-i cs i.orU' !aliind<. It is 
only U'oiii tlc'So tliat U'a is biouglit for liie 'Apo'/f '.Icmand, 

dseigi. if is grown in every otla r, as far north as I'J licgi • s trir 
:;i r. lov/ai ci >nsum[it.ion. It is also prodms d in t)io dt'.p)incse inlands 
wi a f! are tiortlt of do dcor<!Or- ; iu (locl'dj ('luna. and, soine 
e-vtent. ('V rnnav.ay (hiinaiuen iu Luzon ai.e .b; va. It lias bed, ioiind 
t ' ii<nei_e*:d, too, ui 8t. ileb'ua. Tlu' elinnit': Ituit Hcenis to suil the 
plant o> 8t in China is that of tin- eomin y oiciuddi between tlie iioth 
un-l doth degrees oi' north ialif >;(»**. ri;e phiul d<a^s not yiwhl a 
crop niuler two or three yi ais. A lov^* alluvia! soil is not favourable 
t ■ its growth, a liilly coiinn v hi ing (joei‘!f.dIy the best adaptcvi to itK 
t'lU d \ »-'opii'ont. Tiid-i is lirt.h; i>) nom ne-ar (’;uiu>u, fvr thin 


f fVv; 

io.i. 

too i 
b Ur 

it 

Jiuto 

A\... 


lui Oecaus * tic; i lin.ato i.s tin, tvaciu. All. ac'counts agree 
u' ' bi in ’i :.-‘i ipet,d.ti ciinii.te. and upon the sidoa of 
!U TDp;, aio thi rod in li»e spiing. 

e! .oj, , roTi;,*r';s U;;ic it senUi.s w.i y limiVitf il whothor tho 
v '■'Aity ojiti;' in the ( 'Luin.'.o jvnpiiiu lUih'SH in the. 

Ye iy uuktiown v, n p-i i; districts; for, as h-r u.s we arc aware, 
di ea/i o.d ii. ni Arsa n and (’anhiir, and pidnihly alr,.,> from 
1 < •) :u:n, ui.-t bhe the corfnn plant. ''.Chich is nol HAiliy a 
ArAb^ti. its w .s s,, lord supposn.d, but. cunm, origiMaliy iroin 
•n lie diUii.- C'n.tnei'ced, so fa)' id cn n Im; lidtorically 


^^cnrionovi. lu (.'hunt. dnvir;g fiio foUiMu and in dopan Ouring tlio 
^iubi, eiugury, tn^m v. li.-nc* tea wiis old.um.-.t o;<;cii.si ve) y ler every 
pt! er put ol tho glo]>..‘ t:-( the tinuj , f tbo |»r -sent gornnat!')... ■* 
t ^ grows in every }n</vince in (.■hina e-xi.epl thive or i’or;r upon 
f lO luirtliornrimst iSiberian border, but the onality and '[muntity 
pejxeid largely u[>ou the locality. The leaves reKemblo those of 




the willow, and are j^athored durin;^ the Hpring and early Rummer. 
The annual av<',rago yield of a tea j)lant \a al)()ut twenty oiinccB, and 
too nuieh rain alfeets the ({uality as well as the amount. The plants 
live from twenty to thirty years, and, when old, are frecpiently cut 
down, and a young ahrub grafted into the old stock. Quicker returns 
are thus obtained, but the plant do< s red last so long. The leaves 
are tir st expose<l in a ewd, dry place for a <iay or two, then rolled into 
a hall on a table of bamboo Kbits, and dri(;d in the sun. The rolling 
is to cxti'iiet a portion of the juice of the leaves. After they have 
lasen dried in the sun, they are put into jm ('gg-shaped iron pan over 
a <*liarcoal lir<', and incessantly stirred until a certain point of dryness 
is rraiohed. The operator stirs with his liands, thrusting them in all 
])ortions of the]»aii, and practice cmihles him to dry the leaves almost 
exactly alike. 'I'ho raisew super inteiids this process, and then brings 
his tea in bamboo baskets to the tea merchant, who adjudges its 
(piaiity, and Imys it at prices ranging from 15 <lol)ar8 to 20 dollaiK 
per picul, of 15:’. Ihs. The nuwehant mixes his purchases toge- 
ther in a large reservoir, and at his convenience weighs out a number 
of pounds of tea leaves; women and children spread them upon a 
large stage, and se|»amtc the l(‘av(‘S into grading according to (piality. 
TTu! lira stalks are the. lowest grade, and the sorhws are paid by the 
nnmlier of ounces of stalks th<^y bring in. Children earn from ‘2d. to 
(j(/. a day ; the very h<‘st workers iiirely earn tis inmdi as 6d, a day. 
EuropeuJifl could hardly live upon siudi wages, and until other nati oh s 
can raise tea for Gd. a pound they cannot compete with China in its 
production. 

After tho sorting each grade is packed by itself in chests or 
bamboo baskets, the tirst for exportation and tho latter for home eon- 
sumption. It is ordered by importers abroad through a toa-tastor, 
wl]<> rcc<sves a high salary. 

For Green Tea . — Whon tho loaves are brought in from the plaTita- 
tions they are spread out thinly on Hat bamboo trays, in order to dry 
elf any siiperHuoiis moisture. They remain for a very sliort time 
*‘xpose<l in tliis manner, gtuierally from one to two hours; this, 
however, depends much upon the state of the w^eatlier. 

In the mi'antimc tho roasting pans have been lieated with a brisk 
wo(kI tiro. A portion of loaves is now throwm into each pan, and 
rapidly moved about and shaken up with both bunds. They arc 
iinineiliatcly affected by tho In.'at, ]>cgin to inuke a crackling noise, 
and become quite moist and llaccid, while at the same time they givt; 
out a considorablo portion of vapour. They remain in thus state for 
four or five minutes, and arc then drawn quickly out and placed ui)on 
the rolling table. 

Having been thrown again into tho pan, a slow ami steady charcoftl 
fire is kept up, and the loaves arc kept in rapid motion by the bauds 
of workmen. Sometimes they are thrown upon the rattan table and 
rolled a second time. In about an hour or an hour and a half the 
leaves are well dried ami their colour has become fixed — that 
there is no longer any danger of their becoming black. They are of 
a dullish green colour, but become brighter afterwards. 

The most particular part of the oi>eration has now been finished, 
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and tho tea may ho. put aside until a larger quantity has }»eou made, 
d’l'i; socond i>art of tlio jvroc-o.ss cousibts in winnowing ami passing 
tlio tea tlirongli sittves of ditf.'n nt sizes, in order to got rid of tho 
dust and otlier impurities, and to divide tho tea into tho dilferent 
kinds known as twankay, hyson skin, hys<m, young liyson, gun- 
powder, i^e. During this piTxH.ss it is reliied, tho coarse kinds onee, 
ami the liner K{ rts tlin e. ;)r four times. By this timo the colour has 
eomc out more fully, and tlio leaves of tho finer kinds are of a dull 
bluisli green. 

It will 1 k! ohservc'd, thmi, with rcifc^renco to green tea — 1st, that the 
leaves are roasted almost immediately after tiny are gathered ; and 
2nd, that they arc drm d off quickly after the ndliiig [u'oeess. 

For JUnrk Tea. When tho leaves are hrouglit in from tin' planta- 
tions they are spread out upon large bamboo mats or travs, and art'- 
allowed to Ho in iliis state for a considerable time. If they are 
brought in at niglit tiny lie until next morning. 

Tlie leaves are next gathered up by tho workmen with both hands, 
thrown into the air and allowed to separate and fall down again. 
They are tossed about in this manner, and slightly hcfit or patted 
with the hands, for a considerable space of time. At bmgth, vvlnm. 
they Ik come soft and flaccid, they are thrown in hea])S and allowed 
to He in this state for about an hour, or perhaps a little longcu* 
Wlwui ext unined at the, end of this time, they a})})ear to have imder- 
a slight cbaiigo in colour, are soft and moist, aJid emit a fragrant 
siuell. ” 

The rolling process now commences. Several men take their 
stations at the rolling table and divide the leaves amongst tlumi. 
I.ach takc's as many as lie etui press with his luuidfi, and makeg tluan 
np in the form of a hall. This is rolled upon the rattan ’table, 
worked aTid greatly com pi ctssed, the object being to get rid of a jiortiou 
of file S!i]) and moisture, and at tin- same time to twist the leaves, 
dlieso lialls of kMivt's are frequently sliakcn out and jiassed from 
hand to lirind until they reach the head workman, who examines them 
carefully to s^'C if they Iiavo taken the requisite twist. When he is 
siUistied of this, tlie leaves are removed from the rolling table and 
shaken out upon flat trays, until tho remaining p*)rtioiis have under- 
guiie the same process. In no case are they allowed to lie long in 
this state, and sometimes they are taken at once to tlie roasting pan. 

Ihe next part of the process is exactly the same as in the manipu- 
lation of green tea. Tho leaves are thrown into an iron pan, where 
tluy are roasted for about five minutes, and then rolled upon the 
rattan table. ^ 

Afff'r l>eing rolled, the leaves are shaken out, thinly, on sieves, and 
( xpoKeA to the air ^nit of doors. A framework for this purpcMge, made 
ui liamboo, m generally semi in front of all the cottages amongst tho 
rill is, Pho leaves are allowed to remain in this condition for 
ar.out three hours: during this timo the workmen ore employed in 
‘ iiug ,.ver the sieves in rotation, turning the leaves and separating 
uein rom each other. A fine dry day, when the snu is not loo 
* fv^ T ^ for tliis part of the operation. 

eaves, having now lost a largo portion of thoir moisture, and 
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having ber.onio rcxlucod considerably in si*e, are removed into tl;,- 
factory. They are put a second time into tb(3 roastiTig pan for tliro'! 
or fmir rninatos, and taken out and rolled an bfd'ore, 

Tlio charcoal fire,H are now got ready. A tubular basket, narrow if 
tlio middhi and w ido at both ends, is piaced over thi3 tiro. A sirwi i < 
dropped into thib tube and covered with leaves, whi(ih are shaken o-: 
it to about an inch ui thickness. After five or six minutes, dtuiie: 
which time they are earofully watched, they are removed from tho fo ,; 
aud rolled a third time. As the balls of leaves ceuao from tb.e, ha- .e. 
of tlio rolhir tb<3y are placed in a. heap niitii tlio whoie l.stvo bi i u 
ladled. They are again siiakon on the .sievms as b fere, and set ov* • 
the fire for a little wliiie longer. Soiiietimes Iho hist op- ratiou 
mune.ly. heating ami rolhng, is repeated a fourth time; tiic (eav 
have, now asHumi il a darlr i-ohoir. 

\Vi;en the wh(de hwn boon gono over in tins manner it is f.her; 
jdaeed rhiekly in the hasketH, wliich are again si t over tin; cinnis n 
tiro, d'h! workiona now makes a hole with his hand Imviigii if. 
ceuire of tin' loavijs, In er-b r to allow veitl Uy any binoU,- or v.-tnu!. 
whi(‘h iiiHV iis(y fnun ihi- (•heveiail, as well ie iev th.o nciit uj), .ru-l 
then ee.Vv'.-'s l!ie a hole .-ve: willi a flat basket; jOevions lo ihus t.iie 
hi'at lies 1)( en g'oi,v,ty •'rfreed i>y the fires iKiiiej, eov< i»;,j igo, Th<it; n. 
novi norotios oviO' ih-, fnew elihreoaJ fire nntii il, iy pei focily drig 
it !s, lio'.'ever, rarernily waiclied by the nmnofeetuie; , wlio evoii 
new ami I.Uea) stirs it upwitii liis hailds, I, hat the whoie may (ft 
eijiially heated. The black colour is new burly l-ronght out, bi'l 
alUa-wai'db iminov.',-. in appearance; the uftes' ]H’ocesKt;s, such as sifi- 
leg, picking, nud 'I'lining, arc Ciirrietl on ui the eon veiii once of t'lc 
workmen, 

It is evident llmKfere tliar tie main part of Ihe prepartiiion et 
tlie tea is carried on upym the spid.-^ where it is gro’A n, and that n;- 
iiiereiised (juantiiy could ('asily he ])rcpaTc.d without any increaf .1 
cither of machinery or luinds bT ilu. jmrjWBe. 

Tlie Ib'itish (hmsul at Shanghai, in a report in 1868, slated: 

“ d'iie ditlieuliy of judging the e.baraetcr of tmy tea in (hiina iuts lx < !> 
Eerinusly cnlmneiNl Py our appri-ach to the tia dislricui. Formm iy 
this delicate herb . vgniri d to be so well fired and packed by the 
Chinese as to stand the long overliiid journey from tlm tria districts ri> 
Canton, whem it etb 11 eanie into the hands of tbo foreign shipjier a 
whole year alter ii luid b<;en picked. Now, witlun six months of tin- 
time that the leaf was growing, we find the prcpari'd article aetuabv 
in tho hands of iho lioine consumer. A careless mnnipniatiun find 
an insociirc kind of packing have tlius been gradually adopfc<-d by tlm 
Chinese, wlio find all tiiut is vvanhid is, that tho tea slmuld arrive 
unimpaired into the godown of the foreign Tuorchant, often not tbn e 
days’ journey from the up-country packing house. The fragrant- 
smell of the newly -dried Inwh deceives the buyer, wl .osc homo cor- 
respondent comes into possession of a totally flavourless preparation. 
Tlio subord'nato part allotted to the cultivation of tho tea plant in 
China is one of tho most striking facts observed by the traveller in the 
country. When he first arrives in the ioa districts ho is led to imagine 
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Slill rmly on tboir ccufinw ; inoUt. ,1 novo an 1 :ln"v 

T-M - t. bin , \vhoW:ilt; pliintiit im.K hii ,><kI l; ' — 

*;' ■ , ^ a on iinniiry lin riiulH thwi aiiioiifA tl - ;.tn>n ol 

t vai'lo bnaii m nt in lo tin- K!ni.nr..r, ti-.i i..n(i i- ■■■nt i. ly ijna.nn!. .n 
ft.n -.intil ro.nnt,ly,tlio np-i-nuutvy fivnnor, win. ■...■.oi-in in tn’ov.'inn 
„. mfnrinr I'U.tiiy ulnmat on Um l.inlicot n.nnnl.un inno, on ino ihoui'y 
t‘, U la -'i .livtnot slionlil, an noarly as iiussilno, iw «.l!-sno|Hn ,.,nix, 

. -v a low slirulis lu tlio ooi-nor of his: t^arUrn I'v ayilicin.! mv Inn 
ivnr.ivoniouts from t.ho wild hill plant, .'.it nnijxn of ‘’‘''i.f 

i;.,. people have Iniixun to nr;o the valno phicoU on a a Uo 

nlnio,.! M-orUitesH herb, the ciiHivatiou of tno lin;h lea plant m st.ll far 
iron; beino oiirritd oil ill a really systoiiiatie iiianner, aiul l;vo or six 
pieiila in a'laroc average yield fo’-' an imlivnlind tarm, 

luruiim tea iiurseriea are neldoni e.vtoiinive. but ove.ry village ban 

il„. . no ..r I'.vu aerea devoted to tbe national [.rodeel. „ _ 

Sban.d.al is the leaning tea port in Cluna, not only tor sbipinenU 
to (iroat Itrilaiii, but also to Ameriea. 'I'o .miow iN lirogress 
append a few tigiires of the ex(H)rtB of tea Iron, (.lima to the Liuto.1 

Kingv'loDi : 

,Sha(dK>uiL Fi>: c h. .\\ -!u< . A'ld" 


IKOl 
is;i) 
1 ."Vv) 


Cdn*'in 

. r2 
.. u 

.. 17 

‘ill 


il 

71 

,sl 


US 


I’lifn!. • 

Fil !i)il)i'''U U'H. 

nil 

n;:; 


In atltlilion to thie, the Ainoncuu tiudn is na))oitiiui. 
lifts- iniUiou [lonnds au<l iipwunls scut tr<‘m (Jiuiia td) Hie l.riittid 
iStiiti .w, Sliimjihai exports uioro tluiii l)alt; nearly al) Kreon t« a, wliicii 
IS nincli irit.rc (steemed Viv tlio Aiucrioans than by oiim*! vos, as may 
In, sliow-i 1} tlm fact that v/hilo in the throe years oiuiin- IHTM we 
iitijuiiO d from 81mn|.'.lifti an average of nine million poumlb ol green 
t. a. Auierioa to^ik over twenty millions.^ . n 

A t|inirter of a cento ry ago tlie Aim^ricans used to take ilfnibie the 
tpiaiitity of green tea tliey <iid black, but now tliey are beginmng to 
givf umrt' prot'eroiu t) tv) black. 

The American imwrt of tea at the Atlantic ports, evclusivo ot 
California, was as follows in — 


I .Fs, I 

istf) 20,7<;2,r>:)S 

Js.dO 21,7r>7,H(iO ! 

1801 17,482,000 i 


IJ.H. 

1870 au, 001, 090 

1871 52,4‘i4,545 


Ibissia takes about one-seventh of the foreign exports of tea from 
China. 290,000 pouds of 3(5 lbs. go yearly from Canton to Russia. 
In 1873 the three commercial companies established at Hankow sent 
to hussia 826,117 cases of tea, of which 10,000 were bhvok tea. Two 
Uns^ian steamers also loaded with at Hankow for Odessa, and 
8000 cases were sent by the way of Nikolievsk and the Amoor river, 
and a gf>od deal by land via Tientsin and Kalgar to Kiachta. 

Quantities of each description of tea exported annually to foreign 
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countrios from ilio iourteen treaty ports of (Uiiiia, in piculs (tf 
13;i lbs. : 


Y«-ur. 

Black. 

(ireen. 

Brlk. 


1,053.182 

m,3io 

2i),370 

1S’()| 

708,071 

175,752 

17,105 

18«,5 

1)(:7,025 

215,080 

11,307 

IKGU 

017,003 

180, 7iK) 

18,504 

I8<i7 

1,012,220 

223,131 

05,277 

1 HG« 1 

!, 10 1,407 

I 220,002 ’ 

53,123 

1869 j 

1,214,031 

2;i0,t>45 

73,.T21 

1870 

1.087,121 

227,481 ! 

02,800 

1871 1 

l,362,i;vH 

232,017 ; 

83,700 

1872 i 

1,120,170 

250,404 

00,004 

1873 I 

1,201,051 

200,140 : 

100,875 


i 


These ii^uros show an export of at)out 230,000,000 lbs. 

Besides tlio brick teas for warded* rui Tientsin and Kiachta to Siberia 
and KuHsia, cousiderablo (piantities are sent from Hankow and vicinit.v 
up tlui Han river to Fan-ehong, where overland carriugi^ is resorti d 
to. No fignroa arc available for the years previous to 1871, but in 
1871, 111,002 piculs, and in 1872, 100,020 piculs, were lluis fer- 
wardcal to Siberia and Mongolia. 

From the port, of Shanghai tho following wore the exports ()f tea m 
1871, in piculs of 133 lbs. : 


• KIikU. 

'J'o h'oreign | 

ecUlltliCH. j 

'I'o Clilufsn 
Boris, 

'roui. 

Blju’k 

(ricen 

7.eal‘ 

IhiHt 

Brick 

Ji»})an ( uncohmred ) 

„ (culmircd) 

135,182 I 
220,855 j 
110 ! 
45r» I 
3.S7 1 

1,750 ! 

2,115 1 

12,622 

334 

002 

74 

71,680 

11 

2 

447,801 
22 1,1. SO 
838 
530 
72,0('7 
1,770 
2,417 

'I’otal 

001,200 

8.3,415 

746,01.5 

The countries to which the shipments wore 
follows, in pi(!uls : 

made in 1871 were 

'Jo — 

BUw'k. ! 

Orei'ii. 

T.tAl. 

Great Britain 

410,825 . 

57,393 

471,218 

lloii^j Kong 

300 : 

3,747 

4,047 

India 

4!)7 ■ 

.3,910 

4,407 

Straits Sottlenients 

3 

2 

Anytralia 

362 


302 

British America 

2(; . 

5,017 

5,013 

(Continent of P’uropo 

2,06G 

2,000 

IluiUsl Stales of America 

14,515 

150,737 

105,252 

Araoor Proviuccs 

382 i 

382 

Japan 

206 

40 

255 

Total h) Foreign countries 

435,182 

220,8.55 

650,037 

„ Chiiieso porta 

12,622 

333 

12,955 

Tidal 

447,804 1 

221,188 

068,992 
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If . i. rii ')/' Tim Planliny in Inilia. — McMircroft’s ‘ Travolg in the 
II 'liVw in iS‘2l ’ biouglit tlio nxistciico of toa in Jinlia to tlio 
, of the Boiled of Directors of the Kiist Tndia Oo.ni.auy. 

A' . J W E<l‘'«r, in an oificuvl aiimniary • jnililislu d in Culeutla, 
^.''n .'iliere iia^vo be-on lively dispnteH as to the (irst disciiverer ot 
t. in Assam and the dato of its discovery. It i.s iirobalilo that a 
■'/; C. A. l>rac«^, who commanded a division oi guiihinits in Upi>er 
duriim the first Biu’mosc war, brought down from Lpper Assam 
s.uiV’nIants and seed of the indigenous plant in iS-JlbHiul he axitually 
IV. uivVd a nidlal from the London S«)ciety of Arts. But his claims to 
h,ive lieon the first iliscovcrer of tea wi\h dispute<l hy a ("aptain 
('!>arlt.m who assorted that tlio cxisteiico of tea in As.siim hail been 
liivt e.slablisued by himself in 1832. In 1831 a comnuttee was 
apiaiinti^l to iiupiiro into and report on the possibility of introdneiug 

tlif oultivation ol tea into India. ^ ^ , 

( »u iho -H^li April, iSl l, Dr. Boyle delivered an interesting lecturo 
at an ovenrnn mui ting of thu Koyal Asiatic Society. <■ On the CuU.v.a- 
tion of d'ea in the i limalaya Mountains.” Kc mentioned the great 
aitViealiy expm'ieneed with regard to tea cultivation in obtaining any 
e'.rn et intV.riiiatiou from China on tlii^ suhitiei. It appeared that 
Ih.' tt ii plant '.va> •■altivated in China from 17 to od .d N. lat. ; but 
iIm. bl.udt teiis of commerce chietlv from 27 to 28- and the green 
1 1 1 Mil 28 t o 2'1 of N. lat., in soils rtillii'i’ y-oor tleMi rich, and in a 
elinmte siidjcet to great extremes. Dr. Uoyle tlieii advercod to tho 
r. laf ive p''.siti.ms of < Miina and India, and ealle.d aUeulimi ei^jiccially 
to tlif Ciiiialayan Mi-untains, :us containing the tMime varieties of 
climate as imif foiin-l in the tea districts <d cMiina. I'jvm the nature 
of tin; plants fuiiinl m the Ifimalayas, Dr. lioyle had long thought 
that tile tea plant eonhi be cultivated there; in 1827, and again in 
hu reeomnn luh tl to the Indian Covermuent tho dosirahility 
of making the* att nipt. In 1832 Dr. Wallich presented a jiaper to 
the boar.l of Control on the subject ; and in 1831 Dr. Boyle, in the 
iliiril mimber of Ins ‘ Ulnstratioiis of Himalayan Botany,’ gave an 
! ssiiv on the cubivatioii of tea in the Himalayas, whicli coincuhid 
i. '.vaikahlv with a ri port sent fmm India at the samo time hy 
Dr. FaleJiier. With the sanction of the Court of Dfrectors, ho 
.let(;nnineil upon making the experiment; and in 1831 a committco 
was formeil, reports called for, and Messrs. Gordon and Gutzlaff woro 
St lit to (hiiua to obtain seeds, information, and workmen. After visit- 
ing the Ankoy Tea-hills, and obtaining seeds, these gentlemen were 
r- f ill ; 1 (,u the discovery of tho tea plant of Assam. The seeds 
Wire ^•uwu at Calcutta, and the seedlmgs distributed to tho tea 
nui'M I i( s ; hut only 500 reached Assam alive : 1326 reached tho 
hill ion series in 1836. In December 1838 Dr. Falconer wrote that 
the tea [ilaut was thriving vigorously in two, and liad flowered in 
threv, of the above nurseries, in 1811, 5000 plants were flourishing ; 
m luv of them Inishy shrubs, about five feet high. In 1812 nine 
f’iiiU sf' te a manufacturers, who had been in A.ssam, were sent to the 
tea mn s. rie.s in Kumaon and Gurhwal, who imrneiliatcly recognised 
te- plant under cultivation as tho genuine Chinese, and of a supi rior 
‘piality to that grown in Assam. In 1813 the Cliinameu prepared 

‘Tea Industry in hengiil.’ 
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fvmin tea from llw) above planty, wLicb was coiisiderod, in Calcutta, to 
)>o Tuarbctablo in T.oTidon at about 2f*. 6d. per j^ouud. In 1843 sixteen 
eaijistj^rn td idaek (Poucliouj:^) tea were forwarded to London, are! 
ivlt'ioO(_d! f-;ouiewhet dninafo d on tbo voyjige, the tea was valued at 
fioni ‘)d. to 8s. })er pound. aj}i)eaiiineo and tlavour of the best 
Baro))lee wi re un('Xce)>tioi.,i«>ie. loul bd!y justified the opinion that the 
tea sbrul. in the Kmnaeii plunt.atio:;a is the eemiine China plant. 

In 1885 the first atteuii-i wa.H made by (iovcriuaeut to o.stablish an 
ex poriiooiital plantation in ijiiokiniptn’e, but it tailed, and the plants 
wer(5 a.fler\v;e-}ft removed t<> ,>()yfM.^re, in Jio ;Soehsau|jfor district, and a 
^ninlcn eMUiniiduHl, whicfi was sold to tJie Assam Company in 1810. 
ddiis eoinj any, w’ncih was fi'rnied about 1881*, W'lia the first, and is 
still xn ry imieb the Greatest, concern for ilie cultivation of tea in 
Lenj/uh It was not, }?owev.<ir, very prosperous during' its early years, 
ami in 1840 -47 its uhaix^H are said by Mr. C!im[)l)ell to have been 
almost unsaleable. Its }* respects begun to improve about 1852, and in 
1858 it was rt!]Hiriod ollieially to have a cultivated area of aheiit 
81)67 acres, with, an ( Htimated ouLturu of over 760,000 lbs. of tea. 
Meuntiiae tea cultivation liad Ivan cmnniene.ed in inauy other districts. 
In 1850 a gjirdcn wus started by Colomd Hannay nertr Debrooghur ; 
and iu 1853, when Air. Mills, ot the Sudde.r Court, visited Assam, ho 
found thi'eo private ganlous iu Seebsaugor, and six in Lucldmpore. 
In 1 85 5 the first gar<leiiS wore started in Durrung .and KamriHip. In 
1855 irsbgenons ka was found iu C.achar ; and the fjrst garden in the 
district vas comim imed in the cold season of that year. In the fol- 
lowing yojir (185(>) tea w.ih discovertMl in Sylhot, but I do not think 
that uJiy altmnpt at c^iUivaiing it was inmlo for some time after. 
Atnunj/ts i.ad been made to cultivate tea at Darjeeling previous to 
1853, wlieii llio district was reported on by Mr. Welby Jackson; hut 
I think Unit the <late of the cummenceniont of the industry may bi 
Uikeu ns 1856 -57. 881*' ejuln-st notice of tea in Ohota Nagisiro which 
I caii find is iu 18f»2 ; and alMUit the same time the cultivation was 
amum.sly cominenc(‘d iu Chittagong, tliongh experiments had been 
made iu tlnit district us early its 1840. It may 1)C said generally, 
however, that the foundations of the piesoiit tea industry were laid 
Ixjtwecn r856 and 1858. In the latter year the labou.r difficulty 
began t(‘ bo seriously felt iu Assam and C-achar ; but although Colouel 
Jenkins, Commissioner of Assam, recorded a serious waxning, no one 
else seemed aide to foresee the formidable dangers into which the t(w 
rajud progress of the industry would bring it. Later still, in 1862—63, 
officials as well as planters seem to have indulged in visions of 
fabulmis prosperity, which only deepened the gloom of the miserable 
time that was so 53t)on to come on them. 

This depreciation of tea property continued during the years 1866, 
1867, and 1868, but about 1869 things began to look brighter. D 
was seen that people who had worked steadily for years with a view to 
make gardens that would yield a profit had been rewai'ded, while much 
of the property of the collapsed companies had turned out well under 
careful management. In fact, it was again found out that tea would 
pay, smd ever since it has l)oen steadily progressing in popular esti- 
mation, and, as a general rule, iu profit to those engaged in it. Ther^ 
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annot k? ilio yllgiitost doubt tliat l]:o industry k in an infinitoly Ixdtor 
s.d’‘‘r now Mian it aus t(Mi years ago. M'ho cxistinir ganiens 

r, !vh n rcii. r.d rnlo, no]] tilled vvitb plaMt. bigiily x utisl, and 

Iv Tnai\!n'’.'d. ainoiiid oi' tea |irojIin>il y.-j- a<’.rc. aithougli 

'•ir o iir Si. •!'' •)! |]i'‘ .saiiuiinin loiir- ut l}e- iirsl dax s i>f tra 

.;uMr.hu toiy in nil Ms: nano igi]M>Haiit diur.ris, v'hilo 
d r.rier:^ oidain.d now slnnv tbat liio average «]Ha])ly ni-nJ on v^'ry 
i. d Idk'rn is (:v>'i'v rsu-sini to !n»j-s; tiait Ui»' labour <lini ngiy i.; dis- 
■ f sario'^ in CaiMno-; •oid in spite ot Mm ronn’Ments {roin Ass'Hi:. ’liei'i: 
", t;vid!;of rs;oi8 oi iTiijii'ox <*nie<‘i in that pj'C'^Tifa’. In }'S’|»;ln!g 
r> A at nrcsniit -Mim •iiin* aiiy. |,.|t tlio laeoor giie-N' U s (. v''a 
. ,v h ss M(eihU'<-A>iiie ia Miis 'jir-tri'.t rna.?: it iias Ixhd at aM i.fiM'N ;n 
" "^ nii ano raeiiai. Mel n hiie tla-re sn-a.is ;,very rejisnn n, 

liidiuvliv I- now cad noTig oi- a p.a-nd of iirosjM-rity iiod s: '',;,i!y 
:,s it t am n )t hlihorto i'xpoi :s-*aa d, would 1 k> Oiosj. ini VS ' to 
;• ona* t v< re- Ar>!en n ''ph asas'.t fogns i-ioh see.jii, when o ;al i-v *he 

"f VM-' sKsaaiencs , is nid’eare ;*• roouria nee to Mud sn cM of 
.1 M (il.d.i-i" .0 ti want -.u he- ' inhl wliixh 'e> vorv uearly rnea<si toa 


y a [fin,- of rho Ser-elers (d rhs; Assam (Vnii puny, aialer 
{ ic'-.'.-ia i •. r. .A’ T i , »■•*. V tha* 

^ The iota' fyniniiiy > i huiu tnMy and partiaMy (deared was 
; , ;V-- ponrui'sA' of vM ie|, tia' ouantit.' of native tea huui cleared, 
a;. ; in lediiai produet-isn.^ was d.M) poonil.s. 

d'he <|nan: !iv ot laioi eonlaOied in onr graiits was nohnonm as 
t,d, <'ih's:r> ' i Mo\'ei:une.:at h:i<l not yet fioni' ehie to uirv. y Mienn hot 
i'f Ma‘ aheL , ns^774 pen.oiw x\;e, the gnanMt)’ eBti]Ofit'.'d as sniiabio 
; a til' I on] h\ ei s - .i •■ .1' tea. 

■ * If thoTHvi pwoniiis of native tea land nhove meutioMed, the liuuiher 
e-f p'.oitH Hi a I'e-'vah. wus h-nud t'* vavv froio ihd U- If lO'.h The 
rvc! g-; miJiil/'. r in x i-o<;r«u vvas ihn;nl d) Ix; llidih 

" (he nvii'.ig- (piantity «.ii hai lo \)v. ribiaiiiiAl freon ee<oi y-Uiiit »,t full 
pr <5-; ' \\A:x esthjiah.n at a (puaiL(.:r of a peiinil aunvially. 

’■ i h*' total annuul e.rist of eoivivtuing one p<M)ijilij uDv) cmiveniug 
its iwo'nee inlo tea, is estiiUHted l^y the. S'npariiu..- iid< n, s in As.-earo 
a’ ) :Js.‘ nipnes, or \:lL 'The sn}>oriHre,nd,n)ee iti. Aeeann i ho.haitt'.i; and 
] "Union. iv(,c, king, end every eon tin gen eg'. -are <.stin;at(‘d by tljo looal 
<Lifo'itv,;s ai, Id.d 7/apees, or 10/. |)cr j>ooni]i 

rinis one pia.e-ali contaiiiiiig' lOud iilauts will ])r>idrco 100 lbs. of 
T i., end til.) total annual charge will l>e M20 rupei's, v)r 22/. The 
K'alue ot loi) Ihs. of tea. at 2«. a poi'.ud, will br* *10/., wUifnat’.ng the 
Rv.jrag^^: value of black aud greoii tea at tliat pries' (wlnh'h. witli 
< h n-iKX- to the actual, and )»r(d;ably iniproviiig, (jinOity of tiiO article, 
1 *■ lk).ir<i coujsidor that they have a right to assiiisic as the average prico 
• 1 Bonio years), and the gross profit jR^r poonih would therefore Ix: 
k/.. si, that the profit on 1000 pooralis woiihl I.ri 18,00(0. 

^ lu iMo, all the tea lands now acliiully producing will lit; violiline 
wd prodace." 

’ ^ present condition of tea culture in Assam. 

Ihe lollowing givt-s the total urea tukeii up) in the provume of 
* A j -ir.j-riii Lujiiaius ,>J, ux-t, or acr*'. 
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Assam at the cud of 1871 for ten cultivation, under the following 


tenures, viz. : 

AcH'S, 

I. Uinlor old As>'am nilcrf of I Sol 177, ‘dSl 

‘Z. „ ordiii-.iiy -1.7, ')81 

i>. Pnn’lin.8i‘d in fon-sinijili- 172,828 

4. rndt-r tln^ nld A^iOii nil •(, bn!,.siiu;(' C Tunmteil to 

feo-siiiijvle 221), K02 


G25,l)95 


It was estimated tliat about 100,000 acres were under cultivation 
with tea, and tlie yield was 19,000,000 lbs., or only two and a half 
luauudK per acre, which is a very small out-turn, even when the large 
area of iininaturo plant is taken into conhi<leration. 

A cliest of tea varies in capacity from one to two maiinds, but 
100 lbs. weight may bo taken as tbo average. The exports from 
(iacdiar and Syliiet in 1874 amounted to 55,119 chests. 

The laud taken up for tea cultivation in Oaehar and Sylhet is about 
one third of the tea land of the wliolc province of Assam ; the esti' 
mated aggri'gato out-turn would therefore, on tlie same basis as the 
Caehar and Sylhet shipments, (iomo to about 17,000,000 lbs, 

Tulaijg tbc! value of tea in Calcutta to bo Is. 8d. per lb. (which is 
the avenige during the last thirteen years), the tea produce would bo 
worth 1,588,338?. 

Owing to the defective returns submitted to the Govoraments, it is 
impossible to give the average yield of the native plant, that is, of tin' 
trees upwards of two years old. It is prol>able, however, that this 
average is about *280 lbs. per acre. In highly cultivated aud well- 
situated gardens the yield is said to be sometimes as mneb as 500 lbs., 
and even 800 lbs., or ten mauiids, is said to bavo been plucked in ono 
year on each acre in one garden. 

Ill 1874 there were employed in the gardens which submitted 
returns 80,744 labourers, imported and native, of both sexes aud of 
all ages. The area cultivated was 79,402 acres. Allowing a small 
margin for sickness, &c., this is only one labourer to the aero. One 
acre produces 196 lbs., and assuming that (as is generally the c:.ho) 
one-lialf of the labourers employed arc adult males, a male labounT 
and liis boloiigings may be considered to produce 892 lbs., worth say 
88/. pel annum. 

The foregoing statistics prove that the tea industry is steadily 
developing. It may now be considered to be established on a firm 
basis.* 

Planters differ in their opinions of the kinds of soil most suited fer 
tho growth of tea ; but there can be no doubt that the virgin soil of tin' 
douse forests at the foot of the hills, where the climate is hot aiul 
moist, and where tea is often foimd indigenous, is tho best, Bui h'a 
will grow w'ell in every district in Assam. 

The uso of machinery is steadily increasing, the rolling on munv 
largo estates being thus performed. Sovoral machines have benii 

• India Office Report, on the tea operation.*? in the province of As.sam, 

As,simi Secretariat Press?, 187(>. 
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invent^*!, and it is yet an undocidcd point wLich of them is tlie bet.!, 
'i h< i(j are some one hnndnnl and forty engines in the province, all of 
wi icli have been imp<jrtetl witliiii tlio last five years, ddie nominal 
111 ifS( -power of these engines is l)ot\veen *100 and bOO. There are, 
lidWcver, drawbacks to tbo use of machinery — some real, some }>or- 
liiijhS imaginary --v'hich prevent its more frequent introduction. It 
is conceded that machiuory makes a saving t)f from Hi) to ('*0 per cent, 
in inamiul labour ; but there is still a considenrhlo prejudice against 
inaeliine-rolled tea. 

Anotl)er objection is certainly waughty, namely, that urib^ss a very 
largo quantity of h^iif is brought in at one time, tht'. employment of 
nmebincry is no saving at all. There is again an objection urged us 
to ibe dearth of qualilh d native artisans, to superintend tho working 
and repair of nuudiinery. NtwcrthclesH, there is no donbt that a flay 
will Hooii arrive when all labour-saving machinery will be called into 
use. 

Perhaps one of tho most vital questions to the planb^rs of tho future 
ih tho find supply. At present all tlie “firing ” opcratnuis are earriiid 
on by means of the charcoal obtained from the fort'st whicli is clcan^il 
ffU’ tin; tea ground, or which gr.ovson those parts of the several grants 
which arc not under miltivation. It is obvious that tbo destruetion 


of timber must be enormous, and at no distant |Xjriod it will have to 
1 r» flee.ided how to manufactur«; tea with cheaper fuel than charcoal. 
Tlie inviuitioii of such a method would bo a great boon. 

d’ea cultivation is carried on in Kaiigra, Gurhwal, and Kamaiin ; 
and in Asbain, Cachar, Sylbet, Cbiitagong, Darjeeling, and <’hota 
Nagyiore. In Dohra Dun th«:ro are 11 tea gardens, in Kangra ‘21, in 
Kamaun 38; and there are no less than 17 tea companif s. In Dar- 
jfRjling there were 62 gardens in 1871-72, covering 12,305 acres; and 
the out-turn of tea was 2,665,821 llxs. With a fair chance, Darjeeling 
tea could drive Chinese tea out of the markets of high Asia. Its 


gro\\dh in Sikkim employs dd Europeans and 2198 natives. lii 
Assam 31,803 acres wore under cultivation, yielding 6,257,613) lbs. 
et tea : in Cachar 23,081 acres, with an out-tnru in 1872 of 5/100,100 lbs. 
In Sylhet 21,108 acres, giving 4,611,659 lbs. 

In 1850 there was one tea estate— that of tho Assam Company — 
with 1876 acres under cultivation, yielding 216,000 lbs. In 1870 
th««re were 295 proprietors of tea eRtates, with 31,303 acres under 
cultivation, yielding 6,251,143 lbs. of tea. In 1872-73 the art a of 
hind held by tea planters covered 804,582 acres ; of which about 
75,000 w’cre under cultivation, yielding 14,670,171 lbs. of tea, tho 
av(:rAge yield per aero being 208 llis., which is amply remunerative. 

Kangra, the Pimjab tea district, there are 28 plantations, including 
/732 acres, of which 3292 are planted. Tho average yield por aero 
is 130 lbs., and tho crop of 1872 gave 428,655 lbs. of tea. In tho 
Df hra Dun there arc 7801 acres under tea cultivation, yielding 
111,518 lbs., and in Kamaun 1395, yielding 285,700 lbs. In Debra 
Dun green tua is almost exclusively manufactured for the Kabuli mer- 
eliants, who supply Central Asia, where only tho green leaf is in 
ocinand. The trade is increasing, and the Central Asian demand has 
b(R.‘n a great advantage, as the planters now get at their vm*y doors 
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tho same avoraj^c price uh they before obtained iu Calcutta, afb i 
ineurriii" ilie riak and c(tst of tlic j<nirney. 

In AngUHt, IHbO, Uio (/ovcriiiuont Mtnb'aH addrcHKtjd the Sc(‘re 
tary of State, traiiHiuittiug some copien of a uBofni and, interet^iing 
report by Dr. Clci^liom, on tlic Huitability of verioiiH })]aces in tliat 
PreHid(!i)cy to the p;rowtIi of tlu* tea plant. Under tho head of lo<‘alitif;^ 
Dr. Ohij^diorji iiicludoH tlie Slu;varoy, Bababooden, iN'oii{.^heny. and 
Pulni hillfi ; Coorg ; Nundidroog (a hill in Mysore 4800 feet high); 
Curtallain, and Travancoro. d'ho tea plant, ho thinks, appeal's to 
prefer a climate proluibly of ()7‘^ to TO" ineun ten)perat«r( . Smdi 
is inuufJy (he mean teiuporaturo of tho liili slopes near Ceon»u\ 
Koterglierry, and of many of tlio valloys in tlie eastern and nuriln in 
Hlop(\, of tlie Pulni and NeilglioiTy hills, and also of the Baba- 
booden I'ango in Mysore, and of Kudra Muka in South Caiiara. With 
referenee to the hardiness of lea slirnl), lie says the cultivatiiSi, 
extends over a groat breadth of laiit’sh; (from the lianks of (i c 
Rio tlaiieiri,', 22.^ soutb latitude, to the jirovinee of BlKinsin:', 
in Cldua, north latitndi:), and tlial, as wo recede from Uu; 

Ofpiator, the lower latitude coinjiensatis for the dillerer.ee ef ait;- 
tude, 'rile ChincHo cuitivfvte on the lower slopes c.f th.e iiilh,. 
whilst hi the North-West ih'oviiuM^s the culture is eiVr vied on Ix'Vwec-i 
2iK!h and feet. .\ii that was iiecessarv to secure a siiccesi^fui 
growth of tea in Sontheru India, in Or. Cieglionfs opinion, was tiio 
aid of a fo’V practised maripiilulors. 

Tu the oAieial repo; t on tho {in 'gross and condition of Ind in. fe' 
the year cudiujj; April IHVh it is stated that - 

' I'lie eultivaiion of tea is rapidly spreading iu these di:-tii<‘!s 
(•f Bengal wliick aie suited to tho cultivation of the plant, d'he 
aiuouiii. of tho orit-turn, (hough falling far short of the sangiuno 
e\po(.(.t,;ioiis of the tirst diiys of tea pianriug, is now auipiy remune- 
rative, aiid 'ihe price.s oiuaim'i; iu the ma-'kot slu'w that the averiig;' 
quality is good, 'rio* indiistry is, indeed, in an infoufedy hrlo'i; ac.u 
safer [Hisition now ilis.n ii, v.hs. ton years ago. I'i.e ru.iti' aio-.u ii 
eo'U'Uiou.v^v ■.'xtojclcik and t'K- gardcnH ate, as a rule., woli idltil w ;h 
jih'jits higidy cidiiv-ih d> andi ( areiully mamigvi. 

“'ri:o nativ*' oL'-on'-v rs ar<; well treated by tlie European j iant'.r . 
and a/o geneyHiiy eontiuitcd ; tho I est of fclmm come from Mepak lecl 
lieai a gcv»d eba; ncko fi'*.’ nidust.ry and a|>ntiide. 

'*4 here woie tvaiity six new gardens o])ened in the Daijceot g 
disiririi th.c nhe’easo (»f are. a under cultivation was I31D3 acroB, ree 
tlii^ ineivasc <4‘ ouhtiirii was 1*71, 201 lbs. The avenige yield ;i 
an aero was oboiit 32;) lbs.; in iSi'i ii wan about 25ij Ihs. '1 h'- 
averago quality of the Darjeeling tea was inferieu to that ot > 
other ilistricts, but it is beiieived that this fact has been roor'gni^H'ei ov 
mill' V of (h.e leadii.g planters, and that improvomeut may be looked h r 

“'I'iic fu !^l f<‘i’ <’xpuiisimA ef tea cultivation is stated to bo inde- 
finih iy hug'- !:i the [on^' tract at the foot of the Darjeeling Hilhs 
and there is also still ro»>in i'oi inoreaso in tlie Clntlagoiig Hills and in 
Uhota huigpoie. No soil tleit bus yet biHui c.vy'Iored appears to liavc 
proved I'ctter adapted for the grc-v/tli of the tea plant than thui < t 
the WoshTo Dooars. 
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“ Tn Madras the toa plonk was introdiieod on tlio Nell^horry Hills 
jihont forty yours ago, bat it is only <Iiiring nicent ycai*s that any real 
progress lias Is'nu uitwlo in the cuUivsitioii, winch now ^'overs in'arly 
*J!)00 acres. The China variety, with wliich the ohlcst estatcB are 
])lantfKl, is the most liardy, but grows slowly, and produces very liitlo 
], if ; tbo Assam variety, on the other liand, grows rapidly, and is a 
]:i.rgo producer of leaf, but it re<juires a sheltered sitiuitiou on a rich 
fertile soil. The cross between the two is the most generally useful. 

'‘Tim private cultivation of tea in tie ^ North Wesr rroviuces pro- 
gn sses; the out-turn for the season was 1,‘217,'.^75 lbs.’' 

Aeeordingto the latest returns wo possess, there were in 1H75 about 
l.sS,000 acres of land under tea in India, viz. : 


Assam ni'.d 

North-Wt‘st(‘m i’riwinr* .-! !7,-00 

Tun jab l',s(e> 

Madrid • •• 


lint these figures arc not «pillo of recent date\ and the extension of 
cultivation sinee they were ol.-t-um-d re<iuires that sonu; addiin»!i should 
h.' ni! ih> to theii!. Tliere ;a> certainly not less than half a juiUion 
I'iCrt'S iiodcr U a In India at liio presmt date, and probaVdy the area 
:v> e^>'is iliat figure. Of tint tea produ( < d in Assitm ami llen^^al, the 
V 5 ti'i AVesioru IhoviiKH 8, :M!<1 the Ihinjah, that porcion wliich 's imuiid 
h-r Hliipmrut is, with but s'.igol exemjition, brougl;! d-ovn U* O’alcntta, 
aud '■>):!)>}/( d from tluit pert almost entirely to Kngh;u'-L 

i ho growth of tiie tea industry in liidia has IhmM! abuost unev;, 
uoplofi in tlic liislory of its it Tin. following tigur; s roptvx nt 
t! e v.ilii'/ of the annual exports dui'in:: the foiirtrom years tiiijt 
< i.-ieff ..M! t];o doth April. isTo: .md rh(?r<i is every re!i.,-n)i;ib!f prosprf-t 
M .. pi-ugmss, whie.h will ultimately giv*-. Indi'in lea a 

e : ; most place among tin* prod mO mils of the eountiy 
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issiop; 
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h « ■) Ca; 
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27r*,U7>7 : 

^ IHUU or 

fc:is7,oss ! 

.lio.r)?*.. 1 


7,HM , 120 

6Sb,!*2S ; 

' Iss.u GO 1 

1 : 

051,270 i 

ls:Cc-7u ' 

t2,/5t,022 

i,o;i;,s8d 

tt70-7j 

»x.2:r>,2:{2 : 


is71-72 

J7.l‘<7,;i2S ! 

; 

1^77 7a 

i7.7s;»,'J!i ! 

I,.77'.UUJ 

is;:, -71 

iO,U21,2;io i 

1,74*2,020 

]s7i-7b 

21,iti7,06V 1 

1 

i,b;;7.t2o 1 


! e:b f ro'vth is very astonishmjj^. The economic cm -ts of ulm 
have not yet, however, been as fully e.'^amiiicd as they 
'1 k*. The trade has expanded year by yoiu* without inten up- 
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tioiij anrl it will no doubt fontiiiuo to dovi lop. Tea now coiiKlitiitf s 
one of tiio most proHp<ToiJs iiidustruis of India.* 

'j'liiH product is nearly all shipped from rtulcuita, as the details of 
the laht-namod year’s exports, 1 h 74 ~ 5 , will sliow; 

Lbs. 

21.,023.‘.)tl 

Itrituh (turumh .o.OO.'i 

Madras ' HI 

Bouibuy l.'5,817 

Sind 6,052 

Total 21,i;:7,087 


Tlio tobil crop of India tea for 1875-G was ex{>ectod to reach about 
20,000,000 lbs. Tea companies wliicb have never given a ]>ri)tit for 
yciirs aro now dooluring an ad-inf, (rim dividend. Of t!]<^ live tea 
districts, Darpading, Omhar, and Kumaon produce wadl.j 

The successful ivsnlts of t(;a cultivation in India must be rr'garded 
under two points of view - 

1, The tea supply and tea demand in tlic world. 

2. ddio tea supply in India, and the demand for Indian as 
opposed to China and otlier similar toa.s, such as those from Japan 
and Java. 

First, them, of tin; tea supply and tea demand in tlic world. What 
is the prevsent supjdy V China stands at the head of the list. Tlsi 
exports frmu tlmt country (for we arc not concerned here witli wleit 
is consumed within the empire) may be put down rouglily as cen- 
sidcnibly ov('r two hundred and fifty millions of pounds. I)idia 
comes next ; the internal consumption is a nuTO bagat lie, and the 
export may 1x5 sbited at twenty-tivc millions. Perhaps a similar 
amount, viz. twenty-fivo millions (oii tins point we are open to cor- 
rection) will cover the exports from the ijtber two places named. 
Assuming, then, (,Tiina, at the outside, to export three hundred 
millions, \\v have a grand total of produce' for the toa-drinklug, hut 
non tea-producing countries of three hundred and fifty millions of 
pounds. 

Of the alrove, (Ircat Britain alone takes, in round numbers, nearly 
two Inindred inilliuns — that is, over one hundred and seventy mill ions 
from China, and rather over twenty-fivo millions from India. 

Wc have then only about one hundred and fifty millions left fer all 
the other non-jiroducing but tea-drinking cmintries. 

It is true that some of those cannot fairly be included os con- 
euniors of this said balance, notably Bussia and a portion of many 
parts of Asia, to which tea is imported direct overland from China. 
Including the tea that goes to those countries (the China produce, bv' 
tht'-by, is probably far in excess of the three hundred million poundi^ 
we liavc assumed, but correct figures on this head aro not obtainable, 
nor do they hero concern us), the fact remains that to supply all the 

♦ Statemont of the Trade of British India. 

t A palter on “Tea Cultivation in India,” by Mr. C. H. Fielder, is published iu tl''" 

* Joui ual of the .Society of Ai'ts,* 17, p. 291. 
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world with the exoeptiona £^bovo, to which Great Britain is added, 
only about two hundred millions of pownds arc available. 

Wben we consider, as already shown, tlmt Great Britain alone eon* 
suine^ nearly one Imiidred and fifty milliens, it, is evident ibat two 
hiindrod millioiiH is but a scant supply for all oiilai<le her — Anuo iai 
and Australia, both vast tea-drinking countries, witli rapidly inen as 
ing })opulatiou8. Victoria alono t(H>k for consninption, in 1875, 

r) ,r)15,81d lbs. for a population of 752,445. The duty tliere is only 
57, ])er pound. Tasmania consuraod, in 1875, 011,521) lbs. of te^i for 
a population of 108,00.3. 'Hie duty on toil tliero is OJ. p(‘r lb. 
California eonsunies about 4,000,000 lbs. 

The CM>iitinent of Europe will take more and more te a yeai ly. for 
the taste is fast Ix'ing aequirc'd. The same may bo said of many 
parts of Asia, and if tea is ever drunk by the millions in India, tlion 
hut wo need md, speculate so far ahead. 

It is evidejit tliat, siipposing the (’hina supply to Ixj a figure 

^vIliel\ will not inereaH<', any extension in India that now appears 
]H)SRiblo (tlic labour sets a limit to it) will not oidy not exceed the 
deiniind, but scarcely !<<'(:]> jiaco with it. 

Some have started tic? theory that new ti^a-pi'odueing eountiies nill 

s] u'lug up and coinpde with India, notably largo tracts in trojiical 
Aeu rlea, which have suitaVdo climates, bnt 1 thiTik the fear is 
gi oiiiidlcss. Two C'onditions are iicce'ssary for a h;a-^produciug 
oiMiutry --a good tea climate, which is iimro or Icssrari', and good and 
elu a]) lahi) nr. These China and India have, the latt< r in perfection 
it! niiiTiy parts ; but outside these two, to which add Java and Japan 
(the latter fails in cheap labour), what country po8s< sses tho sivid 
two requisites V 

Tai Vlniiting in (7ac7mr.-- The tea plants wliilo young aro liable to 
various mishaps, from the di'yiiCRS of tlic weather, from insects, from 
\vild animals, de<‘r, pigs, Imtfiiloes, which abound in iho jdaee, and 
from the want of efficient labour. A piece of toa land of 100 acres 

ms a small quantity, but in Caehar, except in very favourublo 
situations, it extends to nearly a mih' in length oyi r small liills and 
valleys. The proper snjjerinteiidorK-r tif 500 su n s of such laud is 
i>eyond tho power of a single iiidivitlual ; cous<;queiitly a great deal 
must he left to tho care of nativo servants, and such, skilled in tea 
< iiltivation, cannot bo found in tho district, except a few who may 
i^O'ay from Assam, and even they find so groat a ditTorcnco in tho 
aspect of tho tea lands betw ecu thcs(3 two parts of tho country that 
their former experience is of little use to them. Tho Assam planta- 
tions, 1 am given to understand, are generally on level or gently 
incUning lands, whereas the Caehar (mee are on teelahft and tlieir 
jlopes, not adapted to retain moisture. Under these circumstances 
here is no wmndcr that there should bo failurea and disappointments.' 

, cultivation advanced by degrees, say 50 acres i)cr annum in 

result would l>e more satisfactory and the planters 
gain experience. If the plants could be carefully attended to 
‘T the first two years, they would ae<piirc a firm hold of the ground, 
need very little attention afterwards, except in keeping the 
to ound dear of weeds and jungle. The expectation of making 

H 
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larf;o plantations with quick returns will, I am afraid, terminate in 
disappointment. 

Tlie cultivation of tea in the beginning is not an easy affair. It 
must bo attended with oonHiderablo expense, especially on land just 
reclaimed from a state of nature, which is very difficult of being 
kept free from rank vegetation, except under dense shade. Estimates 
may be made, but the actual expense of a certain portion of land 
cannot be appertained beforehand, unless the seed sown produces a 
plant at every stake. I am given to understand that the Assam Tea 
Company spent twenty-four lakhs of rupees (240,000h) before receiving 
any return, and that after a period of fifteen years. 

The art of cultivating tea in Cachar is only in its infancy. 
Various methods are projmsed, hut the severe drought of the two last 
soasoiis has })ut it out of the power of the ])lauter8 to judge of the 
best plan. 1 rrigating teelah lands is out of the question, as water 
is not always at hand. Tho former plan of clearing the land of all 
fiirest trees is now abandoned; only tho underwootl is cut, tlm ground 
}>,ocd, staked, and the seed sown. l''hia method will afford shade, 
and proU'ct (lie young jdants from tiie parching nature of the soil. 
In the third year the plants must be toj>})ed to make tlicm grow' into 
l)uslies, and the shade r‘*moved to allow the rays of the sun to a/d eu 
the jdaiits and make them produce leaves. This is to be done by 
ringing tbe timber treiis slmrtly after tlie Hee<l is sown, and removing 
tlu' withered trees at ioiBiiro. This plan is to all appearance tbe best 
yet adoj'Ud. 

Tin; great dv.maml i<jr t<y.i seed to carry on large and extended cul- 
tivutions ban already enhanced its price 400 pm* cent. There a^'o now 
at itiis moment elevi'n companies engaged in tea cultivation in 
Oaeliai, and all (iamiot jiroeurt' the seed tliey require, except perhaps 
ilutso intijnalely connected with tho Assam planters. It is to Is; 
. l/serv^id that ha seed ought to bo obtained fresh, and packed m 
m.oist carilt at the place where it is procurable, and forwarded with 
as little ih'.lav as possible to ensure its germination. 

The difiiculty of piecnring lulour for a tea garden will be seen 
seriously felt, ( soeeiiilly during tlie rains, from the extension ef tea 
euUivali'Ui and raising recruits in the district for tho army. Tn Ine 
cold weather tlie natives of the cultivated parts of Cachar, 8 ylhet, ami 
Jynti' ah, rend.ily take scrvico for a sliort time, but at other Beasons, 
when they liav.i their own cultivation to attend to, they are not easily 
procu.-abl;'. ih'toro a cooly enters a hat garden bo rccoivoB an advauec 
01 a ruia e or wages for ten days , as soon as this period expires, 
ho gie s uwa;' or ongages for unotlier ten days, but seldom remains 
alxivf a month t-r Invo. In order to procure Ihis lal-eur. there are men 
called j hit]':;.l vis. whoso business is to receive advances from tho planters 
and briirti in the m on from tho villagoB, for whieli service they receive 
n fee of oi\c -i wel ft) » of an anna, or half a farthing per day per ma ;. 
Under this .ystern ilie man is careless at his work, and under 
responsilultvy l};e efficient discharge of it, and takes no iiii' r ^ t 
in learning tin business of a tea-garden maleo ; for should he ir 
reprehended fer any negligence, he immediately quits ^ho garden, 
and is sure to find cuiployment in another, from the gaat demand 
liicro is for labour at present. 
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Some grants have an advuntago over otlK'rs in liaving a larger 
r^uaiitity of Indigeuou^^ tea. These had the first chioee and took in 
large tracts »>f land, retaining those portions of it where the in- 
digenous plants were tlie most ahiindant, an«i thes<' they our down 
til tVrin lcaf'l)earing hushes, thus <le{)riving ihcinselves of seed, which 
would 1 h’ of great value from its tVeshneHs, to carry future exh u- 
r-'ions. TI,m' success of a cultivation ninst depend on llo' vdanfs raised 
ficni Hcerf for the indigmnuis trees are; so sceitered tliat Mu lahoin- of 
pK king tiff' loaves aiui inaniiraeturing tea) will luirdly l>o <'(un pen. sated 
by the vjilne of it. 

Ther«^ arc tlirt'O or four spicies of tea jilauts, tie- (done. M-e 
Kutnaoin Miei Ipybrui. u.nd the indigeiuius, all of winch ni tv gfov; 
If. (’acliar under juoejjor ticatfrooit: hut thal w'nnd’. will in Mu' loost 
v.f‘!aunonxlivo :s btill io be ;e'C'*rtain(.d, fc.r ne- pb.uitution iiori: ins Inid 
.oiilhdent eej’-erienee. In Asean; tip; indigoiK'n-: is no’oo; O: ame.vi r 
lest in tliib resperd, its forniing ihe iaryc st uo.o yi, (eun; in 

ei;itnup;euee inere jeav^ee lait tin; tgndii yof iUc b /i is sai i M- b> .'oarse, 
(!tu equal to Mo; hno (‘hiiu.. Tlo'. in- ;i!!;eTi..ns, althou;,;i' :t noi v' oi-,r,v 
spC'iir.iuu o!is] V in the nigH ji.-tral ic c.n(g!* s of (kwelno , in tbo o.-ost 
dolieult to 1 h; inunage.d iH;d<;r toe tniiid of nian, froin a want ■ f rlu‘, 

i-n ou'jeflge of its ifiiysiohigy d he y-oar hefoja; last tin. pjii.ur..»rs 

r( moved seV'.‘r‘«i Inkh.s of jihioi,;: from the jungle.s into their faiids, 
•ab or most (rf wbie]) ] 0 T!Hhe>l iV'.iO the, want ol shmie am! nron-ilure. 

Hiid injury dteu-o to the naits by the carcleSBuess of ti". iahom-nrs, 

peipioyeth 

1 i' is almost certao; fuel io.r .s-iM not grr-.w in rjodi’Ar m n-.y.fs^d 
■etao.tlofis, cypo.-ciul ly t)o‘ indigejoius kind, '.vith ;eo h dry ,,ehm' a.s 
woH (‘.’tpoririici d Moe l.is; two y( witlmrt coiuddf i’ahh to;:^ use oi 
roig the yoiiag ]flaril.-. : tic.uef.ue tlie-H:. vvho lun^, Mm mcefo; !,un--i 
•f leiving luiidi- eleai.el e't'ii •!* by tlnauseives or tiiu hdn.ki'm ImVe 
ollowtil jungle trees gvosv on the.iu again for shade, eti.'*: .h>;n.ng 
abuoht all tie-ir ptauts. This is iiideml very diHCouraging., and it. has 
imlacf o sotno to tiii'ev. up tlieir lormnr cultivation and snh'et viigiu 
b‘i‘ ;d,s, hut sucii liuei.s ran only b=) procured in the intmior, whore 
labea.r i.s diifnmU, to he liad. 

Ictnds near viliages arc not virgin forest, they have heee eultivat' d 
by ?he Kookies in various parts, which renders the Lilajiir <d cuJti- 
V iMiig tea on sin h heads very expensive, hy tlndi regini'iiig Ciojiiinaal 
w. Hliading, and vy ate ring the plants wliiie young during the 

dry sveather. it was thought in the heginiiing that hinds :,o eif ared 
’‘’‘■‘Slid 1)0 an advantage, at least In saving the expenso of cutting down 
'eage iree.s, but the dry weather experienced the last tv/o years 1 uj« 
;di.r^u this to be a inistuke. 

^ roin the foregoing remarks an idea may be fonned of the ditli- 
ciilties attending the cultivation of ten in Cachar, but the ahiin(].acco 
“t tb(; indigenous tea found scattered in every piece of high hind, 
^Mdch W'uild bo mucli more plentiful if the Kookips in tiieir system of 
'odtivation did not destroy a great part of it, shows dhat the plant can 
O', protitably reared, and tlie failurcB hitherto arc mainly owing to the 
>^ant of attention to the nature of the plant, which requires shade and 
|»ioisture in its infancy for two or three years, when it takes a iirm 
i'dcl of the ground, and nothing will destroy it. 

H 2 
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A tea i^lantation conducted with caution and economy, and the 
grouiKl gradually filled with plants, must become a valuable piece of 
property, highly remunerative to the proprietor, as there is very little 
expense afterwards, except in gathering leaves p,nd manufacturing tea 
for six months in the year. The former operation, which is a light 
labour, can be performed by women and children at a small cost, and 
there is a disposition at j)roscnt on the part of the natives to settle 
near tea gardens, to which they can bo attracted with a little cncourage- 
mont ; thus the want of labour at present exporioiiccd will be removed 
in time. 

iSikhim . — The first impression one gets on goiiig through the Sikhim 
tea gardens is that the cultivation as a rule is carelessly and wastofiilly 
conducted, and that an attempt has been made rather to get a large 
area planted, than to liiivo a small compact plantation with every 
bush yielding a maximum quantity of leaf. During the rains, there 
are on many of the estates more weeds than tea, and thcRO weeds not 
only occupy ground which tea ought to occupy, but cost a lioavy 
outlay to root out or c\it down, and they look bad. We admit, 
however, that thoro arc many gardens, ifi the I'erai especially, below 
Punkabari, which could hardly he imj)rovcd ; and here, where tlio 
ground is level, a liorso hoe, wo b(dievc, would ho far cheaper and 
more effective in cleaning tlie ground than the regimeiils of coolies 
now ernplovcd. A hoe, such as is used for turnips at home, capable 
of being widened or narrowed by a liinge in front, and with throe 
wheels, one in front and two holiind, to allow of the doptli to which 
its bictli penetrate biung n'gubited, would, we believe, answ<?r 
adiiiiral>ly. Tlic di.4ance betwcim llio plants varies on ahriost every 
(Estate, but the best and most rce.cutly planted grounds bavo the tea 
plants much closer together than <ui tlie obi jdaniations. Tea hedges 
M feet apart, with 1 to 11 b^et behind the plants in the row, is, we 
bolievo, about the best distance. 

As the pliicking of the leaf has to Ik' done by coolies, these hedge-fi 
ar(} not cut into any regular shape, but are, as a rule, !lat-topp(d. 
Wo think this is a mistake, for it exposes the smallest surface to aii 
and liglit; and the c('ntre i>f the Hat upper surface of cacli bush being 
nearer the root than llio sides, the plants, wo should think, must 
flush iiT(‘gnbirly. '^Idie hedges should be clippod into a semi' 
circular form, or as tw'o sides of an cipiilateral tria?jgle. It would b(^ 
iutcieHting to know bow much green leaf a tea plant of say six years 
and of a ’gartieular size can be mode to yield without excessive pluck- 
ing. It is said that niiicteen inaunds per aero liavo been got from a 
small ai’c.a, aud at d feet by 1^. This gives only ounces to oaeli 
bush, winch is md a very largo amount of leaf, seeing that each plant 
has a surface of at least 3 s«piare feet ; hut uinomaundsof tea per acic 
is considerod a very fair amount, whicli, allowing only hidf the number 
of bushc’S per aero, as at 3 by 3 foot upiu t, is about the siimo yield per 
bush, or ounces. If a bush can be made to yield this amount, when 
growing at 3 by H feet, then tlio area of wliicb a (juarter is now 
covered with straggling bushes 4. or oven G feet apart, might yiebl 
more than it does at present. 

The greatest tb’awback to tho improvement iff the cultivation if't 
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that it Is in the hands of joint-stock comi>anies, witli but one object, 
to Koe their shares stand high in the market. A number of small 
estates managed by the proprietors would yield very mncli more tea 
from the same area ; and the cultivation would improve nu)re rapidly. 
On the prese'.iit plantations, owing to their large area and tlu^ bushes 
being too scattered, much manuring or high cultivation is out of the 
«pn-Htion. It takes all the attention of the manager to keep down 
\ve<'ds. Taking the yield per plont at a V£!ry inmleraio estimate, ton 
mannds of teii, oiiglit to bo got from oaoli acre, allowiim about hvo 
ounees per plant. A hundrcai acres of tea at tbis rate would <:ivi 
a})ont 50,000 rupees (5000Z.), allowing only 8 annas (1..) por 11). ; 
and the erpens^js of very high cultivation and tb('. niinutaetniK of 
tin; lea could not at the. outside cost half tliis sum. 

blxperinients arti mueli wanted to test the C(>iiiy>arativo values of 
diiVerent varietih s of the plant. (h\ walking through a hvrg<; phnOa- 
tioji, one eaniiot fail to be struck with Urn very gn'.at giivn isity of h af. 
viiujur, Seme plants have large soft leaves, utiu rs siieo't small 

hard leaves; some s»em to finsh twice as wfdl as others: and if a 
careful selecti('i.' of i)lantfi were irtade from whi(*h to pfora rve seial, 
a v^;ry su]>erior ]»lant might Ik) obtained. Such eK])crimenis v-ould no 
ihmhf- }.o made if the t)‘a gardiUis wore owm d by the managers, and 
wi re in a Hhite of very high enUl vation. Hybrivhsing isos ))o<m tri< «l, 
and y)biits ure now grown which are said to be- hybrids ; but very 
iniieh more might bo dime in tliis <iireeiioii in crossing Um Assnni with 
ih- Oluua plant, ind in crossing snjierior varietii-s. 

^idio obii ct et’ lb' Indian (government in estvihlisbing tea idantafcions 
in Kumaoii and (oobv.al was t,«* di'inonstrati by practical e\))r.‘,riniciit 
that the hills in tlKea provincr'S 'vern adapteil by soil and climate fur 
the eulli vation nt tic pdaiil, and t!iui tiie manufacture of it would 
yield a very sub..! miial mereanlilo ritaiii. Tlie exjc.i iinonis suc- 
ceeded, nmler the ulnii maiiugi nieiit of l.)r. Jainiesmi, l.'cyond all 
exj'Cebitiiai. The plantnfion .X I’aoree, wlncli foin* yeuiK jirevions 
was a iiuTe- rlodcdc ndi'im jungle, in 1855 Inul 850, OOt) plants yielding 
t<'a, ami 500, btd) se^ iiL'ieg.-. d In- y ield in 1851 was abuut 81, Old) lbs. 
(-!' tvH, on a phuiUitie:! .>t ‘■■'■t-ti lo.an ‘2o0 acres ; and the n-turns in 1855 
was bOOO Jl>H. I'he Ki.ologir plantation ; Nortb-Whest Province) 
y i». ld( d 1112 lbs. in 1 • 5 0 and MOtktO lbs. in 1855, the yield ladiitr 
at the rate of 70 lie. p' l acre, dlier*.' woto 820 arircs under culture, 
but not all bearing. 

In the Dehrtv D 'mi tlio pri.gre.ss has been even more remarkabbn 
the bn lands in tlie Kangra valby yield irom 200 to 800 lbs. of 
prepared b-a })ei‘ e-u'e;, while the expi UMui of culture au very Hinuli, 
the protit to be r.uii'jd by judieious tea eultivahion Hiust be very 
great. 

Nagrota, the first })huibition started, is of insignificant dimensions, 
nif.rely a small garden plot in fact, about eight miles north-east of 
Kangra. Bhawarna, situated about ten miles farther on, is not much 
larger. HolU lies alMHit four miles fartltor, iinniediatcly at the foot 
of the Himalayas, about twenty miles south-east from the Sanitarium of 
Dhnrmsala, and equidistant from Kangra. Holta has an elevation of 
betw’een dOOO and 5000 feet above the sea. H has a truly delightful 
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cb’iiiato, which bears a strong resemblance to that of Kashmere. Tlic 
Holta plain is several square miles in extent; and so much of it 
as is available is being rapidly brought under tea cultivation by 
Dr. Jatoiesori. Tho soil ap]>ear6 admirably aflapted for toa, as well 
indeed as for almost any kind of crop; and both Dr. Jamieson and 
the (Jiineso eoiif^ider that if any preference is to be given, it is the 
most eligible for tea purposes of any part of the sub-Himalayas. 

Tai Culiuaiion in the Punjoh. — About 1850 a lakh of rupees 
(10,000/.) was granted by the Govenuiuait for tho promotion of toa 
cultivation in the Dehra !)oon, atid in the course of five or six years 
the plantations were found (ixteinling iii all directions, and the tea 
plant was thriving over four ami n half degrees of latitude and 
eig’nfc of ioiigitnde, or an area of o(i,0{l0 square miles — ahout one- 
fiftisentlj of the whole area of 15ritls)i India. Of course this is not 
exeiusiv<‘ly devoted to tea culture Imt iu districts tliroiigliout the 
whole sp<M5e the plant Inis ber'.n grrmi; eith ndvantafo;. Tljero arc 
now about 10,000 aen's nmler eullure in tiie Punjai). In Kuinaon 
some of the plautathms have long i>eou yitfiding twelve maunda of 
raw h'uves per Jiere. 

I’he tea industry in Olvdtagong i'* rabidly progr* ssing. and some 
ex}>eriments on a limited scale leave liO, I;, been made with eotice cul- 
tivu.tiun, which have proved eucce.ssi'ut., 'i'iic (otal out-turn of tea from 
the divisio)! during tho elTu ial y< no* ieV.'i -Tf* is estimated at‘i;>i,5f)4 lbs. 
It is said tliat tea cullivaiion has .ehondy illr;u-t<;d the jittentie]! of 
the natives of tli*; ()laee, and that a few Nie.'ll gardens liave already 
been opened l)ysom<’ oi jll<^ m igl;l*oming 'A Uiimhus. In 1S71- 72 the 
value of h a ('xjun ixsi from (fiiiOagong w,m ; in IHTo -Th tho 

value was 17.008/. 

Tlie following saggristions hin? from a ( ommimieation received 
from Mr. James McriierHon, as the resiiit <»f his ov/n ohservatious 
in India : 

“ There am two vi‘rv wvdl-niarloid vaiietii s of tlic tea plant, if 
indeed they arc not sullieieutly distinct io }m^ iv.tiked us species. These 
lU’o The^t. Amnnira and Th- a ( 'Abe a.v/s (syn. •••Vdh ), The first of 
tlicse is the one with which western people hecaine last acquainted, 
and it oc'cupicR a somewhat dillerent position, naturally, to that iu 
which tlu^ (’liinosc plant is nsually found, if imleed tho (fiiineso pdaiit 
has even bi'en seen in other than a state of culiivatioii. The varied 
eoiiditioTiS in which tlic two kinds, with tlaur iniuinierahle varieties, 
are found, may Buihcioiitly account for tl.c diiretenee in their appear* 
aiico. Tfiea Amnnico, tlic Indian speciovS, is usually found growing 
wild (and able to leprediico itself friun setsl) along tho margins of tie' 
Asenm forests, frequently manifesting a partiality for Hk; banks <d' 
streams. The climate of Assam is tropical, and, in parts, V(. ry moist, 
and frost is almost unknown in its tea gavthu-s, while the avei’ag! 
temperature is about 70'^, and the rainfall about 80 inclies. lOie 
tia, like tho wheat plant or the vine, Las, lioweviu*, a reinarkalde 
adaptation to a very great range of climate, and I have known tea 
grown with perfect success where the mean annual Umporaturo wie* 
ouly 58"' Falir. and the rainfall from 110 to 50 inches. . Ptirhaps it will 
much its greatest perfection where tiio mean annual teiii|xuatuie 



T£A. 


lOS 


ranges from 60° to 55° Fahr, and where the rainfull or what is 
quite as important, tJie buwidity of the atmosphere, is i-vusidernhJe 
during the growing season, wJiich in northern latitudes nsun/ly Ix'giiis 
in March. CoiisiderabJo heat, and foggy, cloudy wc .iflicr, coiuditnlo 
what IB known as a ‘ hiio growing time’ for the tea plant. Mvo'sluro 
in the air, rather than inoi.sturo in the groniul. Heeius to bo re<piiHitc. 
Situations which arc oxpoHcd to severe fro.‘^t should be avoided, sineo 
it will entail too niuch labour to protect tiie yeitnq ])l;uds.” 

(\ojlon . — On th(' higlau’ mountain regions ol‘ ('«'yhai tea culture has 
iidvuiie<id rapidly witliii' th»* last t'ow y*-irs. and ibc phoiters have 
begun to send supjdies to the Ibdtish market, foi our imports of ti'U 
fnuu the island wero in 

is7i 4si.';;c> 

1S75 l;>U,aU2 

In 187*2 tliero were but 10 acres under culturo with tea, in 1^75 
tills a(!rt;ug(; had imu'eased to lOS acres. 

All exjierieuced planter thus toucln^s upon the jarospccis of tea cul- 
tivation in Oylon : 

“ In Eastern Ibuigal, in tlic Noidh Wb stern Ifimalayas. and on the 
Neilgherries, the t('a plant is successfully cnllivated, hut tliero is not 
the slightest similarity of climate lH!twe< n tticso tlirce districts, and 
their soils aro for the most }>art markedly dili’eicnt. It beevunes 
apparent therefore to anyone posscssc<l of tiio sliglitcst knowledge 
of horticulture, that a systtun of celturo whicli miglit bo found 
admirable lui tlic cold slopes of thf Wt-stern Himalayas, wmihl not 
bo found to answer in tlic hot moist jungles of Assam or Caehar, and 
that the climate of the hill districts of Southern India and Heylon, 
which are, as it ivere, a nn'dium between the cxtremi^s of llio other two, 
will require yet anotlnw ehango in the mixlt* of trcutnient of the tea 
plant. 

Whtui we come to think of the almost total .similarity of the 
Noilgherries and Cr^ylbn in all leading points, viz. latitude, climate, 
annual rainfall, and general character of tlio soils, wo may reasmiably 
coiudude tliat tlio systems of culture wdiich are the most successful in 
the Neilghorrics will also bo found those most cfticacious in the sister 
district of Ecylon. Wo nca d only read one- of llie sliarc lists of the 
Bengal companies to sr'O luiw highly remunerative an invcHtmcnt t<.a 
may be made umlcr proper managt ment, and tliero aro, besides those, 
many buiidreils of private gardens wliose retuiTis are much griiator, 
hut of which the out.sido pulilio receives no information. Tea cultiva- 
tion is froo from nearly all tbo dangers and risks attendant on colb^i 
planting. It possesses, too, tbo advanUiges of growing at higlier 
elevations, and consequently affording to the planter a better climate 
to live in, while it may be made to pay well on soils which are utbjrJy 
unsuited to coffee cultivation. The demand for Indian tea is rapidly 
increasing in London, the colonies, and America; and I doubt not the 
time is fast approaching when China produce wull be driven out of 
the market. The siijierior strength, flavour, and purity of the Indian 
growths are gaining ground every day, and from the ease and economy 
with which teas can be cultivated, even by very small capitalists, it is 
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hard to find, under proper managonient, a safer or more remunerative 
inveetment for capital. 

“ The gyetomfl of cultivation and manufacture now practiaed are far 
in advance of thoao which prevailed some ten years ago. Higher 
cultivation, a thorough knowledge of the principles of manufacture 
and of the chemical cliangcs througli which the loaf passes during the 
various procossos, and last, but not least, the invention of mechanical 
appliances to save labour, have lightened by a great deal tho planter's 
toil, diminished his expondituro, and added to his profits. 

“ There must bo some hundred thousands of acres of land in Ceylon 
which might bo planted with tea to tho profit alike of the planter 
and the country. That with high cultivation and judicious manage- 
ment this land might ho made to yield with ease its 100 lbs. an acre, 
and that the tea, if well manufactured, will not fail to realise au ad- 
vantage of upwards of per pound in London. As tho cost of up- 
keep, &c., should not, under any circumstances, exceed 101. per acre, 
a ready profit of 30/. sterling will accrue from every acre of land in 
full bearing.* 

“ A good selection as regards site, soil, and climate is all-important 
to any man wlu> contemplates opening out an estate, and on this 
account stands at tlu'. head of tho Bubjects to bo trwited of. To these, 
however, I shall add tlie supplementary and equally important ques- 
tions of rainfall, labour, and communicjitious. 

“Absolute peifc(‘tion in all points cannot bo expected, but each of 
the qualilicutions pointed out must be developed to a certain extent 
ludbre tiic site can bo pronouncod a suitable one for a tea estate. 
Tho lioadingH therefore into which these chapters will bo divided are: 
1. Lay <*f land, cliniale, elevation, and aspect; 2. liiiinfalJ ; 3. Soil; 
4. Labour; and 5. ('oniinunication.” 

Ixiy of Land, Clivinte, .Elevation, and — Tbe first point that 

calls tor notice is biy of land. Low undulating liill-sides form by 
far tho best siU^ for a tea estate ; land, in fact, where tho iueliuc is 
jnst sufficient to carry ilu' water during heavy falls, without 
washing away tbo soil, and yet not so flat as to allow the water to 
collect and stagoato anywboro. Draining will, of course, be neces'- 
sary, in a greater or less degree, on every estate, but a little fore- 
thought shown in the selection of site will reduce this item of 
exponditnr(5 to a ininiiuiuu. At the same time, wo would not reject 
a piece of laud that was suitable in all other respects, on the score 
of a slightly cxceasivo slope, as by additional drains in some places 
and by terrinving in others, this fault may bo easily overcome. Per- 
findly flat lamls may often bo made available for cultivation by such 
draining. Tho silo of a tea estate should, if possible, bo naturally 
shcUortd from the effects of prevailing high winds. If natui-al 
shelter cannot be had, artificial means must be resorted to, such as 
laying out a belt of qnick-gi’owiiig trees all round, and in many cases 
hero and there across the artia of land intoiided for cultivation. 
Australian eucalypti and occasionally tho larger kinds of cinchona are 

* Making a Inr-^e ileciuction from the figures here given, the profits aj-e likely 
be satisfite.tory. Ceylon tea, with but imperfect means of preparation available, 
alreaily been valued at 2s. 6ti. 
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among the IxiSt trees that can be uscxl for this purpose, aud will soou 
afford 8ufli(uent shcltor. The g<.;iieral question of tho Australian and 
indigenous timber trees that may bo grown with advantage on ttm estates 
will 1)0 considered in a subsequent chapter. Tea suffers as much, if 
not more, from rough winds, tlian it do«'H from extremes o1 heat and 
cold. Experience in tho Noilgherries has taught mo tho great im- 
portance of sholbir from strong winds, and I know of one or two 
gardens whose ^iold would be doubled if tlioy only possessed l>elt8 of 
trees to shield them from the violence of tho wind during the storm 
season. Valleys that take the form of a shallow cup or bason, oilV r 
tho most favonrabhj site for tlio formation of a tea estate; a jileiitifnl 
supply of water, too, is no mean consideration. Every site should 
have a spring or stn^am of water rising high up, and eapabh' of ix ing 
diverteii from thoiice to any other part of tin; estiito ; it may be niilised 
for hoiisohold piurposcs, turning ituieliin<;ry, to supply tho mirbcries, 
and in time of sevens drought for irrigation purposes. Tliero slemhl 
always l>e in some central situation a flat of a few acres, on which the 
manager’s house and factory may bo built. The furtlicr eeusideta- 
tion, iiowcver, of these' matters will ho l* ft tor aim! her c]iupt(:i‘ ; 1 will 
now pass on to tin; question of climate. 

Climdte.- Th .0 (diiuate in whieh tea grows best is that whieh is 
warm, moist, and c<[uahle througliout the year; where the weatlicr 
presents, in tact, a succession of altfiuiato showtus and sinisliijo;. 
Excessive downpouiH of rain, though <Ionbiful]y honeficial, arc better 
than dry, hot scasotis. d'he eflV^'ts of (.itlnr, however, will dcjX'iid 
much on th() elevation of the estate. Our first Htateim id is ))rove.l 
by tho luxuriant growth of the p)liint in Assam and the other district s 
of Eastern Ilengal. ’FIichc. show a rt sult far alnaid of any that can 
he obtained in tlc' tea district.s of Clniia. ’Fho ])Jaiit, ]iowev( r, is 
ono of the hardi. st in cultivation, and capahh; of endnririg great 
extrem<;s of In at and edd, tlm I'ffects uf whicli an) irn rclv to' tempo- 
rarily check its growth, and diminisli its yield, seldom killing it ont- 
right. The cnUiviitiou of tea is c^mfined to the. iiiUy diHl'j-iets of 
India. Tin' re^.-ons for thisarc chiefly - 1. That the. soils of the low 


country are not d for tea cultivation ; U. Tliat the sun’s ruvs aro 
tempered to a great extent on tho hills; 3. That there is a'')!. on; 
liberal and r-gubn* supply of rain. 'Fo sum up: tin; climato ]>oMfc 
a<!apt< d lor to *, cnltivaiioii is one like that of Assam, when; tlio 
thermometer seldom ranges higher than 30 ' in tlm hottest seast^n 
during the day, or goes down below ofi at night; when', too 
there is a rainfall of from 100 to 120 inches, efjually distributed 
tliroughout all the mouths of the year. Unfortunately, tlm climate 
which is most congenial to the tea plant is tliat which is tho 
least so to the planter, and on this account many (more especially 
those wlio are working gardens on their own account) are content with 
smaller returns in a pleasant and healthy climate. I shall now take 
a brief notice of the several tea districts of India, noticin'^ tin* 
growtl), condition, and yield of the plants in the different climates 
and at different elevations. Tlm climates of Assam, Oacliar, and 
t-hittagong are so similar in all respects, and so comparatively well 
Known, as to render unueces.sary a special notice of them ; hut I may 
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mako ono obsorvatioii, viz. tliat tbo hot season in Chittagong is 
oocaHioJially accompanied by hc Jittle rain as to cause great mortality 
among tho young plants, niul to alfect more or less the yield of older 
ones. In all these <li3tricts t( ti is cultivated from a very little above 
Hca-levol, up to an elevation of 2500 feet, or even more ; and within 
ttiis range there is not, 1 think, any appreciable variation of climate. 
At Darjoeliug tho tea plant is onllivaicii up to an eb.vation of 6000 
. 'rim rainfall here, tlmiigli ample, is sliglitly less than that of 
the ahovo-nie.ntiom'd districts. Tho plant will grow, as 1 have said, 
at as liigh an elevation as r.00(> b et, Ijiit, for unythiiig like profitable 
cultivation, 3500 ihot is, in luy opinion, tho outside safe limit. Tho 
liighei up you go, the more higldy yon must cultivate; it follows, 
therefore, tliat tho plattler will got a belter return for his money at 
the lower elevations.* O'ho remaining hill districts in the north- 
W(^si are tlm Kangra valley, Dehra Doon, Kumaoii, Gunvhal, <^e. 
What 1 liavosaid about l )arj:'(ling applies in a great ineasuro to those 
also, i.e. Kuccess will very luuclMlopeiul upon the elevation, and tho 
warmth and ineiFinre of the elimate. In Houtheru India, though 
pra'iti<‘a1 lea planting is of very recent date, tho plant is grown upon 
tile Neilglmrry, Anna IMulley, and Pnliiey hills; als(>, I believe, in 
Travaiicoro; and at suitahle eiovationH grows fur hidter than in the 
hill di-tricls of Bengal. In the IS'oilghcrrics, owing partly to 
latitude, and partly to tlio less liberal allowance of rain, is grown 
at liigner elevations than would ho a<lvisal)]e iu Bengal. Tho rainfall 
varies between (ft) and HO inches, hut it is most evenly distributed 
throui^hoiit the moatiis of the year. Tho best el(;vation here is 
hetwiMiu 1800 and 5500 feet. Iiowor down than this the sun’s rays 
take too jiowerful an elVect during the dry season, while above 6000 
feet, e.veepting a few woll-shcltercd localities, the wind is excessive. 
I liavc, I'owovm’, seen teu cultivated at an elevation of over 7000 
f< ( i. The plants in this case wore tolerably healthy, hut, owing to 
c<dd, grew v(sry slowly, and yielded but little leaf. On the Anna 
Mullay hills and Travaneoro, I think they might prove even better 
districts than tho Ncilghcrries. Tho plants suffer from want of rain 
during tho hot sea.son -a voiy serious drawback in these low alti- 
tudes. From the foregoing remarks it will be seen that the yield is 
greatest in Eastern Bengal ; but, at tho same time, with high culti- 
vation a Y(‘ry good return may he niado at higher elevations, when 
the thermoineter by day ranges hot eeii 62^ and 75° ; and tho rain- 
fall does not fall short of 60 inches. Under these eircumetauces, 
howevfir, a higher system of cultivation must bo adopted, It is 
for tho planter himself to decido whether or no he will content him- 
self with smaller returns, and live and work in a good climate ; or 
make as much os ho can in a short time at the risk of his health- 
nay, of his life also. To sum up : in Bengal I would not roconi- 
mend tho ojiening out of an estate at a higher elevation than 
8500 feet above soa-level, whilo in Sonthem India I consider 6000 
feet about the right elevation. If equally distributed throughout the 

♦ The movmtnins of Ceylou, being only about 7*^ from the equator, I believe tha) 
tea, when fairly well sheltered from wind, will grow well there at 5000 feet, aJi'l 
even at a higher altitude. 
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year, 60 iiicJiGs of rain may Ruffico, but the most favourable rainfall is 
from 80 up to 100 inches. Witli regard to Ceylon, what I have said 
regarding the Ncilghcrries will hold good there '-excepting lliat 
owing to ('oylon l)fliig several degrees of latitude lower, tea might bo 
found to grow' well n]» to oY('r iltiOO feet. 

Aspect. Sonu; phud« is Dnidc avipei't an ail-important eonsidoratioii, 
and, in many eases, give apparently good reasons lor doing so. 'rims 
one side of a liill may }>,) almost denude.} i»f v<‘ge'tation, and, cons(^- 
(piently, get less rainfall tlmu tin; otjiei- sid(‘ which, is more abun- 
diuitly wooibal. When the. monsoon is v»‘rv hf-avv, an aspect ex])(>sed 
to all its violeriee sheoiM iw; avoid. ai ; thoiiLrh in s(um‘ eases tlm land 
may he sheUered by eitr.i-r leaving proia eiing ladiS of the forest or 
gt-ovving An -.?raliau m otln’i (pii. k growing t^ve.^ for tliis pur]>o>e. In 
bouthern Istiia, a northern aoji'Ct is i'.»n.‘Aiil. [-t il hv manv a sine qua 
u/jh. ofi aecount. ol the ^uu s sontlKulv' de.'i mat :on duiino t'm- diy 


months of tie.' year j an 1 ?d r. fb'leor, lor oiu*, !a\’s giaait si.re-s upon 
thiH roml. In my own .ynnimi, .-mp. •( is a -pastion Ot slight imjior- 
taneo if( '.v um, sheUrred, and laoiKf -ihtntions. sneli as 1 >vouhi s< Iret 
ior o{ 'udiig out a f„a veiale, i liavo *i.»w tea growing liere ( u ,tU 
asoM'ts, an ' navi' ledna d norhi/ig that W'arrants inv ju.i|.png any one 
ot ilies.' I)! tier {h,*,n nn-Uie r. ft the planter lias a warm, moist 


ngl ! f'ilhio chi; 

of land. a.>id a 
he his own I'a 
iiis; .‘..state is n 


te. a Site wtdl ‘dadterod from 
airsoihlee need not eare non: 
t if he .:*,mn''.r. g< t |(‘0 !hy. 
i’ull heiirmg. A.> a rule, the- 


roiigli winds, a good lav 
:li about iis[)e(!t, uT’d it will 
d ni:ule j»er aen; w Inm 
snitahilitv of a site for a 


pj'intaiiou i i.iy r. jy g«'nera11i oe dole: ii*e. n< d troni the, nature and 


a[epearan:’e of Ju v, gviati. n gr.e.ving <ui it. Ib avy fon st (U' luxu- 
riant scrub lan.l IS generally well watered. Wherex- r thrns grow 
luxuriantly, i.ne may teid eert.aJii jn go,,,! k-uI ainl aliundane'e of 

moisture. 


be?/, thi thi.^, jiomt tin re liave he. n diversitieB of opinirm : some 
men say th.d, t. a will goae.y in any soil; others, that it will only grf>\v 
in t',0 s..i! i.f il.,,. | . v.rfr.n t..re‘iU<. p.irtlcs ,ir.. in' i.rmr 

I in. f,-rr,i<.r nre ri-),t .... tin, wini; ; t„u tlio very hinlmst 

onluvniu.ii will b' ne< ..haJ to mak<‘ t» u pavg if grown in a poor svul 
On th<^ otln r hand, th.i ri.dn st soil 111,17/ if in too cold a eJiumte 
•or in an unsheltered Situation, i„rn out u tailure. My <o,vn ojiimon 
Js, that the sell should at any ratr- be of nm.l.irate rjxcollenre, the otiior 
above-mentioned quali 'leutuma (,f a site heisig p.rcMait. Tho imiirove- 
mont of the soil lies veuy ii.ikI) in the planter’s own hands: whofeus 
he' m powerless to remi dy the defeet.s elimiiti-, rainfall ’ve d'he 
soil most suited fm* the euliivalim, of t.jie f.-a ).lanr, is a liol.’t rieli 
friable loam, extending to a .l. plh .if ut hamt 1,1 01 2 fe/t vUth a 
good upper surface of decay. .] vegetable mould" or I'lnmis The 
after contains in^ itself a suOieient supply of organic matter b> 
last t.ir the first live years of an e.stato's existence. In all 

there must Imi a good supply of organic matter in the s.dl and 
when tins does not exist, the want must lx; supnliod by manuring 
Hie nature of the soils of the several districts varies considei'ahly. 
»n Lastern Bengal tlie soils coutaiii a very large percentage of wiik^ • 
much so, in fact, that were it not for the abundant rainfall, the 
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plants would bo burnt up by tbc sun. 'I’ho vegetable or organic 
matter contained in tljose soils is also subject to a good deal of 
variation. The soils of tbc Himalayas are much richer in organic 
matter, and contain stono or sl.ate ton greater extent. Those also^ as 
ii»ey contain a certain amount of clay, form a more tonaeious soil, loss 
liahlc to wasli away, hnt ajvt to cake in dry weather ; and whenever 
this caking oxtomls below the surface of the soil, the roots of tlu; 
plant will sutler. Moderate (cohesion at tho suifar-o is dosirahlt , 
RH by this means an abundant supply of moisture ir, j)resorveil un- 
derneath. Terhaj>s, as far as soil is eoncerned, some of tlio lliina- 
layun soils are the richest of all the tea districts of India. In 
Soutliorn India tho soils air., in suitable localities, riciier than tliosi 
of Eastern Eengal, but slightly hiss so tliaii the best llimalavan 
soils. Tlio surface soil is •' fine rich hiuiii, smnetimes move than 
four feet det p, varying in colour fit».n a yellowish ochre to a rich 
deep chocohite-. Tn some cases a good deal of siono is mixed no 
with the soil, but on this point 1 shiili ii.ivo occinsion to gjx ai^ 
boveafter. In tbese, remarks on the soils of the variuns disliiels. 
it is not iruonded to asHcrt that the soils t\ll over ihe disU'ict-’. iikmi- 
tioued are of tliis natun', l>ni only those lands whieb arc adupled 
for >ea cultivation. Hefore entoriiig upon the snlicct of Roii:^ pi 
he avoided, a few remarks will i»'> necessary TX'gai'l'ug subsoils. 

J considor (lie latter entiticfl to (]ulie us nmeu coiiHidt.’i'atioii us tho 
t-urhmo soils. 'i’iic Viest sunHoil b-r tea is a r. ddi.di and .slighlly 
(e.rniginous cduyi y gravs I. ‘Tlie tap-roots ai’o aide, to ficnetrate tliis . 
to any deptit, in .-learch of moisture, Tlio prencuec of stone in a Fub- i 
soil is not iujiirtons, nnh:ss it is preftout in tJu' form of slalis or | 
largo boulders. In this latter case tho la])-root is uuablo to clear I 
tho (/hstjiole, and the plant dh s. in Uengal a substdl coinpoK(al of j 
sand with a i-liglit admixture of clay is a very good one. T'’he fday 
rettiins moistur*', while tho sand oaus<\s hltration, and dot'.s not 
allow any wat. r to staguiaio rouiul tlio routs of the iilaiils, in which 
case they woiiid soon rc;t. Olay by itself h too stiff and retentive, 
wliile sand, on tho other luind, is (uo porous, and rendi r>i it nccessai s 
for tlio roots to p;‘.md.rato to a very gn at depth before they ean 
rcucli inoistnre. 'I'lio chief points therefore, that arc rcfpiived in ;i 
sub. soil are: 1. Tliut it edioiihl ndaiii a sullficicut supply of flowin;: 
moisture for tbc Mipiiort of tho roots of the plant ; 2. That tho 
moisturo so retained should never stuguato ; 3. It should bo so free 
tb.at tlm tap-root can iienetrato it easily ; 4. That it should contain nv; 
lujnriuu.i .maiitity of mineral oxides. It is a gen»i‘ally receivchi 
opinion that all tea soils should bo slightly ferrugirwus, that is, that 
they sliouhl possess to a certain extent that reddish appearance whii li 
always betrays tbc }»re.sciicc of iron in a soil. If this is not apparent 
on tlio surface, it should, I think, at any rato, bo perceptible in tho 
subsoil. There is one jveeuliarity commou to tho soils of all tho 
tea districts, which is the very slight percentage of lime contained 
ill tlicm. Tlio percentago of lime is by far highest in the Chitta- 
gong soils. This peculiarity does uot exist in India only, but 
extends to the soil of the tea districts in China also. Tho exist- 
ence of lime in a soil does not seem so necessary to tbc tea plaid 
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as it is to most other forms of vegetation. Now to consider the 
question of stony soils. Many are of opinion that the presence of 
stone in a soil is not desirable ; but past experience, b(^th of soils 
tliat wore very stony, and of soils almost free from stone, has led mo 
to think differently. Light soils, free from stone, are certainly 
more ea.sy to work, but then they are more liable to wash. In clayey 
soils, stones assist filtration. Stone, unless present in largo masses, 
is, in my opinion, no disail vantage k> soil. Moreover, granitic gneiss, 
felspar, quartz, vtc., when umlorgoing decomposition umler the mecha- 
ni(*al infiuonce of sun and rain, supply a valuable inorganic nlannr(^, 
TJiuh r cvfify stonn tliere is a constant and never-failing supply of 
in-)isturo; storu's absorb heat during the day and give it out at night, 
tlms rcinh ring the teraper.itnr-’. in tlieir imim'diato noiglib<)nrho(Mi 
more eqiiahh'. They prevent v/anh, and retain large (|iianliii.s of 
rich .:oil in their crevices, which latter would otherwist' bo lost. Tl is 
only when tliO tap-roots strike, npon a largo stone that any injury 
ri'- ults. if ;i soil is loo sandy, an admixture of clay and (yiltio Iuannr(^ 
Will remedy the (hfft'.ct. 'riiis may frcqiKudly lx- elhx-fi'd hy turning 
up a ['ortio'i of the suhsoil. If el.ivey, ))itrning ami sid)sequ*‘.nf ]y 
?iiixiiig woi)d usji. H with the -^oi] w ill Ih> a good remedy. If delioient 
i in liuimis, Mi ga;ii<; ruannros must hi> applied, ddnuc are m'riain soils 
« -p; ci.'il jy to o<. ay<-iib d ]>y Um plantiU'. 'Tln'se are 1. Ih aty soils; 

J I!. Sirong he v\ v idavs ; 3. S’ il i ceii)i!Ose4l almost etitiroh’ of saiid ; 
I ■!. Sour wra.s Imds. 

I L'lf.our, ! \ujro are two <•] i -:-.i s of hihour generally employed on 
^ tea .'States. \ iy. lor d and imtorod. If a suffieifnit supjily of lahoiir 
can Ih; oiumiied, a gnat ;-.aviiig aill la* oHVcte.l to fh,- plant, ir during 
; the first tU-ey. ars ; m^'l wleen .-cr in- eun he hIiouM k»-tip ties jjoint in 
^ vma. Smdi IT.oM'' i:. as a ru]--. elmapcr ; Uu ■re is no expense in 
: p]‘0(.‘uring' it. m* i;<.e.'.^ity h i luingi'-g grain fiir llm luen, wiiihi Die 
expcr.se .o' ho- p.t d'- e.mi le:- -,, i, mI atleiidanco, i^e., is sevod, 
llm; lahiiur is. he vev. r, ag* o> heeome very indepcudeuit ; iiUfj ihore- 
tore it IS alu ays a- w- il t.> .j. e, i lain >talT of iinporte'd men to tHil 

baek upon in (a-i- of'strik-'S. e--, 

( US' e'pee - Koadmaking is an expeir-iivo business, and ought 
to l ;0 kept Wilein houiahs ; water <-oinnmnieatioM is hy far tlie host ami 
che apest, hut !iot often pnamrable. When Dus cannot })e obtained, 
yon must select lan.l within luoderate distance of a fiovernrnent road! 

I If the tea 1ms U) be carried any distance ])y men or carts, carriage 
■ will fr^rm a very heavy item in your estate exp, mdituro ; as it will uls,, 
in the case of tools, supplies, tic., that have to come fr,.)m a distance. 
The value iff a property, therefore, is much onbaueod by its bordering 
on a navigable river, or having a good road near at hand. 

On the Laijiwj-ont of a Tea Eslale. — Considorablo judgment is 
re,|uired in the selection of that part of a property which'^ is to be 
opened out. ^Hie great point is to combino, as far as you possibly 
'■an, the essential qualifications of good soil and a good lay of land, 
bearing in mind at the same time that compactness of form, and 
tree communication to all parts of the property, will in afh^r- 
times greatly facilitate the working of the estate. The first thing 
t » be done by the purchaser is to make himself thoroughly acquainted 
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with the tract of land he has purchased, both os regards the lay of the 
land, the nature of the soil and subsoil, the number of springs, 
stream ic*. ; oJid what timber valuable for building, making houses, 
and for fuel, there is on it. He should also, previous to opening oat, 
inspect any other estates that there may ho in his neighbourhood ; and 
by carefully noticing, the results on these, may save himself from 
falling into serious errors when he commences his own work. It is 
well worth his while to collect samples of soil from the various parts 
of his estate, and when dry to have them nualys^^d, or else examine 
th^m carefully to ascertain, as far as he can, tlieir general nature. 
He may compare these samjples with tlio soils in the Neilgherry 
Gardens, and should note the general characteristics of those in 
which the tea plant thrives best. He will also bo able, in these trips, 
to decide pretty accurately the fiituro sites for his factory, buildings, 
and nurseries. 

The l>^st lands are found, as a rule, on the lower slopes of hill- 
sides, and in sheltered ravines. The higher up he goes, the poorer 
will he find his soil. Tlie reason of this is, that every year large j 
quantities of sm-face soil and disintegratod rock arc ammaliy washed 
down from the higher lands, and tlie lower slopes are thus covered 
with a thick and rich alluvial deposit. In Ceylon there arc some 
striking exceptions to this rule: laml close to the foot of mountains, 
and even in some eases on the tops of very liigb hills, being richer I 
than that farther down the course of streamsi. | 

Ho will ctamine the springs and stream, s, and ascertain whether I 
they can be rendered available for factory j.'Ui'poses, or in cases of , 
extreme drought, for irrigation. A careful study of all the varieties 
of timber growing on an estate, and the means of detecting that 
w Inch is of value, is very necessary. There may be abundance of wood 
suited for fuel and making chiirooaJ, &c., but seldom is there any 
surplus of woods that are suited for building purposes, making 
houses, cabinet work, Ac. When ho has decided on the tract of land 
which he will open out, his next business will be to clear it — that is. 
to fell all the trees and low jungle, ho as to allow them to dry uil 
through the hot season, previons to l)oing bnrnt. Felling, then, is iln' 
first consideration. W^henever I can, 1 prefer to do this work by 
contract. From past experience, I am convinced the manager, if ho 
knows how to fix the rates, will got bis work done cheaper and better 
on this system. Opinions differ as to how this work should be done. 
Borne cut and burn the undergrowth, merely ringing the large trees ; 
others cut all down togctlier. A few trees of a comparatively harm- 
iess nature may be left hero and there, as a relief to the eye ; the 
injury resulting ffoiii their presence will bo very slight. In addition 
to these, all those trees whose timber is valuable should be rung and 
left standing. The timber thus left will be loss injured by the after' 
burning than it would be if felled. Tlio operation of ringing consists 
of cutting away the bark, and a small slice of the alburnum all round 
the tree for a space of from one to twu> feet. W'hen this has been 
done, tlie sap cannot ascend, and the tree dies rapidly. When the 
land is planted, the young tea plants will suffer very little from the 
falling of the trees. As soon as the trees that are to be left |^r orna- 
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ment liave been marked, and the timber trees rimg, the remaining 
forest in jungle may be cut down immediately. The best time for 
doing this is just at the close of the north-cast inousoon, as there are 
then four or Gve mouths in succession of £no weather to dry the wootl 
previous to its be ing burnt Many chips from trees are decidedly inju- 
rious to the tea plant, snd in most cases shading the seedling, are 
unnecessary, if the transplanting has been effectod at the proper 
season and with duo care. The best method of felling is to begin from 
the ]>ottom, cutting down clear all the scrub, and cutting the large 
trees three-quarters of the way through. This plan is continued to 
the very top of the piece to bo felled. Here some ancient patriarch 
of the forest is selected and cut through, and as he totters and falls 
downward, he carries the rest of the forest with him at one sweep. To 
fell each tree separately would entail much greater expense. In 
clearing land, always, when practicable, h ave a licit of fore.st from 25 
to 50 yards wide, on all sides, so as to shelter tlie interior from severe 


winds. Never denude your liill-tops ; by so doing you diminish your 
rainlall. Leave a bolt of forest all along the eoiirso of springs and 
streams ; otherwise tlioy may dry up partially, if not wholly, during 
the dry season ; also b.ave a lair jirojiortion of trees of vigorous 
growth (especially when proenrab](\ Cinchona Huccirnhra), round your 
building sites, not only for the sake of sluide, but also for the reason 
that though they absorb noxious gases, they exhale pure oxygen. 

Wo now' come to the question of burning the jungle so felled. As 
I have said liefore, ou strong clayey retentive soils, burning is (»f 
unquestionable advantage; but as to burning under other circum- 
stanoes ojiinions dirtbr. On light rich Roils, abounding in humus, a 
heavy burn docs, in iny opinion, more harm than gooil, both by drying 
up the surface? and thus rcm ltring it less retentive of moisture, and by 
setting free all live volatile gases eontuiin.d in the organic jiortioiis of 
the soil. It is liettei, therefore, in these <;ascs, lo cut otf, pile, and 
leave only tlm typs ot Hie felled trees, tog(diier witli all the smaJl 
umlcrgrowth. 1 he ashes of tlmso will supply no siuall amount of 
putasli and other inorganic inannrcs. Tin- inng trunks mav Im 'oit 
into coiiveuient h ngihs, aid rolitsi <lo\vn iiifo the nullalis, or, what 
IS better still, wliere stone is scarcxi, ntimed lu lines horizontally 
along the hill-sidcR, to form terraces, and thus intercept excessive 
wash. Ihis system is undoubtedly a more exprnsive one, hut past 
Bxpeneneo conviuees me that it will amply repay tlio cost in the 
Emd. Ihe tiinlxT trees that liavo been left standing will have sutfered 
imlo uitorniil .lanw;!o from this sliglit burning. Tlio only advantago 
loiued from a hoavy burn is. tlmt all forms of iii.snct lifo in the soil 
wili i><j destroyed, as also many gorins of weeds. 

> byniug jungle, a fine day with a light favonrahlo breeze should 
be Bclocted and the jungle should be set lire to from the very bottom 
oi the block a senes ot fires being kindled along tho whole length, 
rhe remnants of the hrst bum may bo collected, lulcl, and burniul a 

s^f^en brauehos have been burnt, the 

rfaco roots should bo dug out and similarly treated. Tho larger 

ieineni .*« rot; tlx-'r removal would entail too gr^t 

irxpense- lor some districts it may he thought advisable to destroy. 
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atf &r AS possible, all dead wood, as, during the process of decaj. it 
furuishes food for myriads of white ants, which, in the opinion of 
some planters, attack the tree as soon as the supply of dead wood has 
failed them. In Southern India, at all events, I have never seen a 
healthy tee plant attacked by white ants, and I doubt much, if tliey 
do not, attacking a diseased and unhealthy plant, do the planter as 
much good as harm. 

The planter’s next care is to select the sites for his bungalow, 
factory, and office, in one group ; the writer’s house in a second ; and 
cooly lines, as most convenient, elsewhere. For the factory group, I 
prefer a flat of two or three acres in extent, so situated that a water 
channel can run through it. The bungalow and factory should Ix) 
built close to one another, and in as central a position as possible, so 
that the manager can, during the season of manufiictiire, bo in and out 
of his tea-house at the shortest notice. Tlic chances of tea being 
damaged is thereby much lessened. The writer’s and servants’ 
houses should also ho near the main group of buildings. The cooly 
lines may bo built at some little distance from the bungalow, and, if 
possible, out of sight of it. If, for those buildings, a natural flat 
cannot be obtained, artificial moans must be resorted to, and a wide 
terrace cut out from the side of the hill, care being taken to cut 
a deep drain at the back, as damp is to the native one of the most 
fertile sources of disease. On some large estates a hospital will bo 
roquinxl, and where needed no effort should bo spared to render it 
as comfortable and effective as possible. It now remains to connect 
iho factory group of buildings with the main source of communication, 
the various building sites with one another; and to make all partu 
of the estate accessible by roads of easy gradient. 

It is often necessary to establish means of communication beyond 
the limits of the estate, that is, to the nearest Government road, or 
navigable- river. If possessed of very strong powers of persuasion, 
tlio planter may induce our Indian Government to contribute to tlio 
expense of making these roads ; but as a rule he may expect but little 
help from that (piarter. At the same time I think unnecessary 
expenditure on roads a mistake ; I believe that, both on the score of 
economy and the efficient working of the estate, there ought to be good 
communication throughout its whole extent. The first road to be con- 
sidered is that from the factory to the easiest source of supplies. This 
road should Ih) mtido at least 8 feet wide the first year, all rovet- 
luonts and bridges being made full 16. feet, and the gradient should 
not bo less than 1 in 17. By adopting this. course, the road can 
ultimately bo made available for cart trafffi; at a trifling cost. 

The general design of the estate is now complete. It only remainE 
to get it ready for subsequent planting operations. The main droiiiE 
are the next consideration. These are intended to carry off all the 
volume of water which cannot bo absorbed by the soil. The eiistenct 
of these on an estate are of the greatest importance, and I do not thinl 
that the majority of planters see sufficiently the necessity that then 
is for them. The heavier the volume of water that runs down th 
hill-side, and the steeper the gradient at which it flows, the more soil i 
will wash away in its course, and if an efficient system of drainage v 



TEA. 


in 

not kept np, in two or three years the whole of the emfnco soil will 
he washed away, leaving nothing but the inorganic matters contaiiu:KJ 
in the snhsoilt from which the plants can obtain a auhtiistonco. Many 
planters who are most careful in the solection of their soil, are equally 
careless with regard to its preservation. They forget that it is the 
capital from which all their profits are to he dorivorl, and that if lost 
it can never bo replaced. Manuring will bo but of little avail, as the 
manure will be wa8he<l away precisely in the same maimer as the soil 
has been. ITtiavy falls of rain may occur at any time, and by the 
want of a little forethought in laying out his estate, the planter may 
be subjected to heavy loss. These drains should })0 laid out horizon- 
tally, or ratlier at a alight gn\diont, say 1 in 50 or 1 in 60, at 
rcgiilar intervals from top to bi>ttom of the 'fho distaucc 

between tliem must bo regulated by tlio hiy of the laud, and tlie 
average amount of the annual rainfall ; vertiwil 0 {'Cai>e cl'aimolH may 
bo coustnictcd wherever the ground admits of its being done. T ))0 
object in the easy gradient of the liorizontal chaiimls is Hmt the (low 
of water in these drains may bo very gonth!, and that aiiy soil which 
may wash from above will settle in tbo drum, and can afterwards t>o 
replaced round the roots of tbo plants by ruunual labonr. Tbeso 
drains should bo traced by the quadrant, and pi gged out, as is usually 
done in tlic case of r(»ads. Water chauiudH an’ n’quired for the 
building sites and nurseries. Tlic grmlient of these may Ih^ a 
trifle 8buq>er, say 1 in dO to 1 in 40. 'riicy need not, except 
w}\ero water-power is required, exceed 18 inches it) width, and 
the same in depth. Tlie gr<;ater portion of tliose works should bo 
done Ixifore the jdnntiut' k< ason c(v>niuenc< s ; by this mrans all hands 
will l>e available for the prtqniration of the win n the projuu* 

Season artivcH ; all buildingh requirenl for tlui fdr't y< ar juust also 
bo completed b»;fore the end of the hot woalbor, Jot tlie.ju bo of what- 
ever deseriptiori tliey may. 

Strails Sefilein/^ntfi. — Kxj>oriments were imwle in 1H71 by the pro- 
prietors of the Alma oebUo U> intfodm e, the tea plant, 'riiey have 
jiow gome twenty-five acres in bearing, and the manager, who lias 
jjiad lai'go exjH.rienta‘ in Assam ami otiier Ua-producing oountri'.H, 
|teonsiders tliat tlu> trees have grown as well as could Isi dr-sired, whilst 
jihe Btrength and flavour of tlio leaf arc excel] out ; bTit ho adds that 
'its success as a profitable enterprise doponds greatly on an abundant 
[supply of Indian ial>our. 

: JafXi. — In 1826 sorao tea seedg sent from De<dmaj in Japan, by Dr. 
Voo Seiboldt, were planted in the Botanic (lard cub of Buitonzong. The 
plants liaving .succoedwl, the idea was entertained of coinmencung tea 
culture upon a largo scale. Tlie first plantation, of about .800 tre^s, 
was formtyl in 1827, and some specimens of tea fron] the first trees 
grown in tho island were shown at an industrial exhibition held in 
1828. A second plantation was formed at Caroet, in tlie regency of 
Preanger, the fij-st Ix ing in the regency of Buitenzong. Bo succesefnl 
was the progress made, that in 1883 tho number of trees in tho 
regency of Krawang was returned at more tlian 500 0()0. Tn Java, 
the best tea, with cotfeo, is grown at a height of oOOO to 4000 met 
above the level of tlio sea. It is on the yloj>e8 of the mountains in 

I 
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tho residencies of Preangcr, Bagelin, and Banjoemans that the finest 
pluntatioTis of tea are found. The loaves are gathered after the 
second or third year. Up to 1842 tea was cultivated iu Java exclu- 
sively on Government account, under the superintendence of its 
officials. There wore then 13,500,000 tea trees. 

The number of labourers required for the culture and preparation 
of the tea was so large, the supervision so difficult, and the result so 
unsatisfactory, that the Government resolved to relinquish Some of its 
plantations to private individuals, undertaking to buy the tea of them 
at a fixed price. This resulted in an extension and improvement of 
the cultivation, but the purchasing price was found too onerous for 
the Oovornnient, and the contracts were annulled after seven years’ 
trijiL The consequence of this was that the cultivation of tea was 
abandoned in all but the regencies of Proanger and Bagelin, and the 
districts of Biiitenzong and Krawang. It was found that private 
individuals were able, when left to themselves, to grow on more 
favoui*ahle terms than the Government, for while the former obtained 
2 lbs. of tea from seven or eight trees, the latter only obtained 2 lbs. 
from thirty- three trees. In 1860, therefore, the Government gave up 
its last plantation iu the regency of Bagelin. Now that it is left to 
its own energy without Government control or aid, it succeeds bettor. 

In 1854 tho island had 14,307,768 tea plants, from which 
1,547,468 lbs. of tea were delivered to commerce. Nothing can 
be more attractive than these tea plantations, each containing from 
70,000 to 100,000 trees, and giving occupation to from twenty-five 
to thirty families of native labourers. The seeds are sown in 
nurserios, from which tho young plants are planted out in line at 
a distance of about four foot from each other. The tree is not allowed 
to exceed one and a half to two feet in height. The gallioring of the 
leaves takes place in tho rainy season at the age of two years. Both 
black and green tea are nuulo. That known as Itekoo is made from 
the loaves gathered at the top of the plant and tho extremities of the 
branches. It takes the leaves from eight trees to make two pounds 
of 

A tea planter in Java writes ; 

“ 1 find tea pays better than coffee : :n two years crops come in. 
My tea seed I get from Bengal, hybrid Assam. I commenced planting 
tea two yeai’s ago ; all the land drained, lined, manured with ashes and 
buffalo manure, holes 3^ foot deep 3 1 foot wide. The tea roots pene- 
trate very deep into tho soil. One man makes five to seven holes a 
day ; each hole cost five cento, 6 by 6 feet ; so all tho land is worked 
at once, and no bother afterwards. I have about 70 acres planted; 
seed Bengal hybrid. I am now going to try the indigenous Bengal, 
which is hardier, Elevation, eay 700 or 800 feet, but much moisture. 
Plenty K)f women to collect tho crops ; pluck leaves every thirty-five 
days, higher up in the hills forty-two days. I have now thirty chests 
each time ; before Juno shall have fifty chests each crop. My neigh- 
bours plant 2 J by : I don’t approve of this. They make small holes, 
say 100 u» 120 by a man in a day. I say, if you do a thing, if it is 
worth doing, do it well. I look after everything myself, so have 
plenty of work and no mistake. I avoid slopes ; use level land. 
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le former one cannot cultivate properly ; the latter is verv 
Ibtful." ^ 

jCr. Jacobson, a former inspector of tea culture in Java, published 
ly years ago a work in throe volumes, on the modo of cultivating 
|tho choice of grounds, and the best processes for the preparation 
Inianipulation of the loaf. 

|t first the culture of tea, like that of coffee, was not successful in 
p. But by choosing suitable land, and calling in the aid of tho 
jpeso for the cultivation and manufacture, it has prospered. And 
i|ho last nine years tho cultivation has boon free, and is no longer 
pte monopoly. 

I is now cultivated in the thirteen residencies ; but tho principal 

E shment, where tho final preparation is carried on, is in tho 
>ourhood of Batavia. 

MS tho exports were 1,235,000 kilos. In 1870, 105, 8G3 piculs 
9,779 lbs.). 

I cultivation of tea continues to increase, and about 3,104,000 
rdam pounds (or kilos.) wore exported in 1872. 

1 teas ore attracting considerable attention in Europe and 
jirica, and tho impetus thus given to the trade will no doubt 
ipe long lead to au increase in tho present growing area. 

liegoi.cy in 1871 twelve plantations, 
I iiJJll baildings, and tho produce was 1,134,300 kilos. Tho 
^*r of trees planted was 21,987,282. 

ae production in tho residencies of Batavia (omitting Buitenzontr), 
nbon, and Bagelin, was in 

22 t,(;no 

702,000 

260,000 

iVupan tea is cidtiyated fron> Kiusion to Niphon, up to tho 
“"f ^“0 zone found most favournldo is from tho 30° 

B 35 , esiK.’C.ally lu tho rogions on tho coasts of tl.o iutorior soa. 
»otal annual production is only estimated at 20,000,000 lbs but 
^pmonts reach occasionally upwards of 17,000.000. The'biillr 
^ goes to tho United States, chiefly to California. In 1868 the 
^ty exported was 11,598,734 lbs. In 1869 ; 


To Unitofl States 
„ England 


i>b«. 

8 , 287,907 

1 , 111,392 


9 , 399,299 


exports in tho last five years from 


1870 .. 

871 .. 

872 .. 


Lbs. 

9 . 116,083 

12 , 282,178 

12 , 697,300 


1873 .. 

1874 .. 

1875 .. 


Lhg. 

11 , 958,583 

11 , 900,161 

15 , 919,665 
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In 1874 the exports from the port of Yokohama were 17,016,316 lbs., 
and from Hiogo 7,091,166 lbs. A considerable stimuluB has within 
the last three years been given to the cnltivation of the tea plant, 
with u mosi profitable result to the growers. The area of tea planta- 
tions is rapidly increasing, and the young ehrubs planted are now 
coming into full bearing. 

Tho production of teas for export is steadily increasing in Japan,: 
and it Ib probable that tho tea of that country, which is pure, delicate, 
and wholeBome, will maintain its hold upon tho tastes of those who! 
have leaniod to like it. 

Amtralia . — Baron Muollor considers that the extensive fern -tree 
gullies of Victoria would be exceedingly suitable for this culture. 

“ Tho tea shmh was raised in tho Botanic Garden at Melbourne in 


flonio quantity as far back as 1859, and was since that time, with the 
Siinction of sueex^ssivo Ministries, rather largely distributed to those 
of our (iolonists who wished to experiment on it; many plants wore, 
amongst others, also sent to the Industrial School Depdt at Simbury. 
In curly ago tho plant is, however, somewhat tender, and apt to 
suoennib to dryness, yet not only still at tho Botanic Garden, but also 
in many atlior of our main public plantations as well as in private 
gardv-ns, there must be now ample means to obtain seeds for further 
(UssemlT):dion or lest. The growth of the plant alone for seed would 
pritve for some years remunerative. Already in 1862 I brought the 
first sanifdo of Australian tea prepared from hushes grown by myself, 
befcu o tVio Loudon inUwnational Exhibition of that year. Subsecpiontly 


otlmr H'.imploa from a laboratory co»’"‘~r'A ~ work of this 

kiiitl, niitil the ImI. twe wore exhibitol 

.it ttio varin.w great 

and o lOot tlKwc apoflint .tornatumal gathM k Melbourne 

Toobhologio Monoi.m. ,en lots may likewise bo seen iniu 


“A dHJop warm uHm. . t ravtonf of 70 or even 100 

inehc s, well spread ovei^ute, with rams to _ gpriug, is ' 

all ai!a['ted for tea culfr the year, and copio ,.Ti-\nle8t return, tci\ 
hu.he. ^dH>uld never beuro; with a view \ 

hy biMlnrr frosts. shrivelled ^ is profetablc to 

aiiv oMm r. Wide valleys forest land in its gi «fi„iQtions or slightly 
elevsted level lauds with^with gentle sIo|K 3S or u eligible than 

fcteop liilhsides, Ixcuuse natural ^ is less expensivo, 

while tiu- risk of any deuuUhe lyorking of earth 

on declivities is avoided, jt dation of the ro , vellowish colour, 

or„nild;ngtlm.iighont, of .Pgbt loams of^ 

deeompoHod forest foliage, ar^’^^ra^ most desirable for tho 

largest ami most lasting y=,vi« soils tl. 

hia hush will tln ive." nevertholebS, in 

Baron Afueller further «}i£ 

T hclievo that prod uctorpi^s^^’^^® * , , • i ranees, superior 

in flavour and sirongtli, <1 ^.s would ^“^noner sorts in general 

use; lionoo our compctit, .v-spccially » tUo ^ fwbicb countries 

have singularly long dion with Chum and Ja^n 

particularly in tlio more l piyed tho ^ piosonoo of s'' 

largo a number of tho L^ti^a seems to indicate 
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Hii facility for taming their homo oxperionces in this industry lioro 
IHpooimt. Probably neither in China nor in India can laud for fonn- 
HKiew tea gardens be obtained at such small cash outlay as in this 
■Rthe other Australian coloni(38. The annual moan toiu[»onvturo of 
Ip^arne (about 58 Fahr.) is slightly higher tliau that of tho Dar- 
■png and Neilgherries ton districts (56*^ Fahr.), but. at At^.si\in it is 
K and so at Cachar in the principal tea regie ns. I’liough wo pos- 
■p in Victoria warmer tracts of country (even so far ►^ouUi as Port- 
|i|d, the mean being 61'^ Fahr.) than that about the metropolis, yet 
ft cannot ei|^t to real iso tea harvests equally lieavy as those for 
■ich Assam is already so famed ; bat, like every other crop, this one 
imot be grown in various parts of the world uiidor conditions alike 
Dellont, and we must content oorsolvos witli lesser results. Tho 
Infall at Melbourne averaged for some years 26 inches, but rose in 
172 to 82 inclics. At tho oask^rn boundary of Gippsland it was, 
►wevor, recorded in 1871 at 64 inches. At Sclinappor Point it was, 
1872,43 inches; in 1874, 39 inclios. At Daylcsford, 1872, *12 
ch<^; 1874, 40 inches. At Cape Otway, 1874, 42 iuclies. At 
askings, 1874, 45 inches. At Warrandyte, 1872, 48 iuch(!S ; 1874^ 

I inches. At Berwick, 1872, 51 inches j 1874, 42 inches. In our 
|irii-troe gullies it would in all likelihood, as a rule, 1 x 3 much luoni. 
ITant of moisture cannot militate therefore against th (3 success of tea- 
towing in our forest glades, although in Assam tho rainfall fluctuates 
Jtw'oen 70 and 9o iaclios. At Darjeeling it is still heavier — o.bout 
29 inches ; but tho enormous precipitation of moisture at tho latter 
[aco is acknowledged to be adverse to tho best development of tea 
lere. ^ It is quite* possible that hero in our colony every geologic 
nnatiou and every climatic tract, though otherwise nut unfavourablo 
this culture, will not yield products of cxjual value in flavour and 
sk), even if tln3 most carelul methods were adopted, to socuro a 
•oper curing of tho leaves.” 

^ 1 hero can be no doubt that both tea and coffbc can be cultivate! 
ith complete success in 

QaeWand.— Tea grows luxuriantly on the coast, but the plant, in 
Jder to develop the full flavour of the loaf, 8eom« to require tho 
bemation, or rest for a period, that cannot bo had in a climate 
Hero the warmth and stimulus to growth are constant. Tho cultiva- 
>n and subsequent manufacture connected with the tea and coffee 
tets require, at certain seasons, a considerable supply of light 


^maica. In 1868 a case of tea plants was sent out from Hcw to 

Thompson, tho island 
The idea has been formed on good scientifio 

introduced into 
Boperintend their culture. The 
“““ Janeiro, and occupied several acres. 
eipectationB formed of it ; the shrubs 
cankered, and moss-grown, and the Chinese fiuaUy 
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A report by M. Guillamin was presented about a quarter of a 
century ago to the French Minister of Agriculture and Commerce on 
the culture and preparation of tea in Brazil, It entered very 
minutely into the incidents of temperature and cultivation, and dis* 
closed the important fact that the tea plant grows luxuriantly with 
the coffee and other valuable plants of tho equatorial regions, and 
even on low-lying lands on a level with tho sea, and exposed to the 
full rays of a burning sun. 

In Brazil, tho culture of tea has been extended in the provinces 
of San Paulo, Minas, Parana, and Rio Janeiro. Eight years ago 
Brazil product about 300,000 lbs. of tea annually^ and the quan- 
tity has since augmented ; but it will never send much into com- 
merce, as it has not labour to spare from coffee culture, and Yerba 
mat^ tea is preferred for local consumption. The Brazilian tea 
resembles, it is said, in flavour, the tea of Japan, and possesses a fine 
aroma. 

North America. — The American Commissioners of Agriculture 
reported some four years ago that tea culture was just becoming a 
feature of importance in tho Western and Southern States, and that in 
a few years enough tea would bo grown in those sections to meet tho 
homo consumption. The Department bad sent but to various parts of 
the country over 60,000 plants, nearly all of which have lived, and is 
now distributing seeds from plants raised in South Carolina, 

Tho following instructions have he(3n issued for guidance in North 
America : — The adaptation of various sections to the growth of 
tho plant has been abundantly demonstrated, and plants from seed 
grown in the Southern States have, from time to time, been raised by 
the Department of Agriculture for distribution. So far back as 1848 
tho lato Dr. Junius Smith abundantly proved that the mountains of 
South Carolina would produce and mature tea, although it was there 
subjected to severe freezing, and heavy falls of snow. It was grown 
in Florida and Georgia, and even farther north. Even in the grounds 
of tlie Department at Washington the plant has passed through a 
very severe winter without having been absolutely killed. 

In the present state of the labour market tho Americans cannot be 
exjKictod to proceed on the plan of the British in the East Indies and 
establish large plantations. It would not pay to do so; but the 
intelligence of the farmers of the country, and the improved a^icul- 
tural machinery in use, will render completely easy there what proved 
an insuperable difficulty in India, viz. the growing of tea for family 
use. The apathy of the Hindoo races, their dislike of anything new, 
and the fact that tea is not their popular beverage, militated against 
the production of tea for theii own wonts in anything like a general 
syst^. Isolated points occur whore they acquire a taste for tea, 
and then they grow and manufacture it very well, but they cannot 
accustom themselves to cultivate it with any care. 

Experiments in raising the tea plant have been tried with more or 
less success in Tennessee and South Carolina, hut it has been reservotl 
for California to attempt the culture on a large scale. A German 
gentleman, Herr Schnell, recently brought a small colony of Japanese 
to the State. Schnell had been a resident in Japan for ten years, was 
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i riy connected with tlio Prassiau Embassy, and was later in the 
ese service. On arrival, bo purchased a “ raucU (farm) of GOO 
near Placervilb', El Dorado county. Ho brouj^ht with him 
,000 tea seeds, and iminodiatfdy planted out a number of them ; 
i moderate quantity have thriven. 

j tea shrub ir California is an evergreen, from 4 to G feet 
with a fltniight stem and irregular branches, the former of a 
t grey colour, while the latter is chestnut, the wood being hard 
i peculiar odour. The loaves closely resemble those of the wild 
ihe colour being bright green, but deepening with the advance 
season. The blossoms, at tirst oi a rose colour, assume, when 
own, the colour of a tea rose ; when the flowers fade away, they 
a small fruit which contains the seeds, which are planted in 
from 4 to 6 inches deep. The proper time for planting is 
to bo in November or December, tho sprout a])peariDg in about 
th. Within six months tlio plant reaches a height of 14 inches, 
iion tho leaves arc stripped off and placed under manipulation. Tho 
^8 are annually trimmed down to a height of d feel, and it is 
ilievod they produce a gooil yiedd for upwards of thirty years. Tho 
ply ([uostion as to tlie success of tea in California is that of labour. 

I The following instructions have been issued for guidance in North 
pnerica. 

I Soils . — Almost any good, free soil, upon which water does not 
fegnato, will grow tlie. plant. A good garden soil will produce tea 
h perfoctirm, but it will bo best to dcscriho a tea soil as a sandy, 
pocolate-colouied loam, containing an abundance of humus or decay- 
pg vegetable matter in a fit state for absorption by the roots. 

^ Propagation by Seods and CiU ti ngs. - first thing foi the experi- 
peutal grower is to understand the l>e8t inauucj' of raising his plants. 
Phis is simple, the only precaution necessary being to use fresh seed, 
p tea seed is kept for any length of time out of tho ground it turns 
^cid, as tho chestnut and many other oily seeds are apt to do. Hipe 
wd is known by its dark chestnut coh>m . As soon as procured it 
hoiild be laid upon a bard surface and covered with 2 or 3 inches of 
ptten leaves, d<^yo<l hops, or almost any convenient vegetable 
^tcnal. In this position the setid will germinate, and when the 
grouts are 2 or 8 inches high tho young seedlings may be trans- 
rred to beds much in the same manner as market gardeners prick 
lit celery plants. The plants can bo set in nursery beds at 3 or 
inches apart, according to the time they may possibly remain. If 
toy are “ pricked out ” into beds in the epriiig, to bo finally planted 
in the fall, or in the fall to bo ]>lantod in the spring, 3 inches 
A 1 ’ depend upon tho time when the seed is 

^ however, the plants are likely to remain in the nursery 

»8 for more than six months, it will be best to allow 4 inches 
p ween plant and plant. An easier method is simply to plant the 
^in the l^ds in drills from 1 to 2 inches deep and 4 inches 
^ halt shady position; but vacancies from bad seed cannot 
►iLr. ®y germinating tho seed a full 

obt^od mth very little extra labour. The seed may 
DO planted in hills, as gardeners plant melons, the hiUs being 
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5 feet apart. But hero they must bo weeded all the time, and, as an 
acre of ground would have to bo gone over for some 1742 plants, 
much extra labour will be entailed by this method of planting the 
seed where it is to remain. Bettor to treat it as cabbago, nurse in 
beds, and afterward plant out. It may bo useful to suggest here that 
it would bo well for the nurserymen to turn their attention to the 
raising of tea plants for sale in the localities whore they are 
known to thrive. 

The only attention a bed of young tea plants requires is the 
routine work of weeding, oeoasional watering in dry weather, and 
])OBsibly light sbading with branches of trees in leaf, cut into 
lengths of about a foot, and stuck among tho plants until they 
become established. If the pricking or transplanting out is done in 
cloudy, showoiy weather, this labour may be saved. Tho propagation 
of tea by cuttings is a tedious and often very unsatisfactory process. 
'I’ho writer has put down many hundreds of thousands of cuttings 
with tho view of perpetuating superior varieties. The returns of 
rooted plants varied with tho season from 10 to 75 per cent. This 
method of propagation is expensive, tiresome, and unsatisfactory. A 
much l)etter plau will bo to secure a good pure h)t of plants, and keep 
them separate as much as p('88iblo. I would suggest tlie propriety of 
the Department of Agriculture, and others who have the distribution 
of plants in their hands, sending one “strain ” of })lantR alone to given 
localities as much as possible : tho Assam kinds to hot and moist 
localities, and tlio Ohiiieso type to drier and more elevated situations. 
The system of solcction which has been practised with such success 
in the case of corn, tomatoes, and other plants, should bo carefully 
attended to in the propagation of tea. 

The Preparation of the Soil for tea should bo precisely the same as 
tho preparation for any other farm crop. Secure the best possible 
tilth, manure well, preferably with vegetable manure. A crop of any 
cheap seeded legume ploughed in would Ix) excellent ; but any available 
manure in which straw is incorporated would answer, riough det5p and 
Well ; even subsoil, where tho experiment is intended to be thorough, 
and tho land will bear it. Harrow and cross harrow. Mark out the 
land 5 feet by 5 in straight lines, as for corn, and it is ready to 
receive tho tea plants, which plant nt tho intersections of the scoring. 
Or, if it be determined to grow the tea with some other crop — for 
instance, onions, turnips, tomatoes, melons, cucumbers, pea-nuts, low- 
growing pease, celery, or almost any crop which will not shade the 
jflants — then the latter may be planted either as subdividing hedges 
at any distance apart to suit the taste, or they may be planted within 
the fences. This plan is very extensively practiced by the Chinese, 
and is a great economy of labour, since then the tea needs scarcely 
any special cultivation other than that given to well-kept hedges 
generally. The plants may bo almost any distance apart in the rows, 
between 1 foot and 4 feet. The hedges may be clipped, but a flat top 
is the most pi*oductive form as regards yield of leaf. I am supposing 
that from one hundred to five hundred -or more plants are to be planted 
for family use. When fully started the plantation of tea merely re- 
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quirou to bo kept moderately well wecilol, and in no curo must woods 
bo allowed to overtop and shade the tea ; it is a crop requiring tlm 
full sun. 

Planting . — No espceial directions are noocRsary further than to say 
tliat the plants must, if possible, be planted in tla; spring, in show'tTy 
we-athor, and not to<i deep; anyone who caii plant a garden with 
siieeoss can manage a toil plant. A liftlo shiule may Im 3 useful if hot, 
dry, sunny weather ensues ; a few small boughs, stuck around the 
j)lant8, are all that is needed to prevent intense evaporation from the 
soil and plants. I may mention that in deep soils the tea plant hjw a 
tendency to form a long, bare tap-r<M)t, somewbat res< 3 mbling a root of 
salsify or carrot. The dinx'tioiiH given as to germinating tlie seed on 
a hard bottom were intouded to obviate tliis tendency to fonn a long 
tap-root, and start the plant in the way it should gr>, forming fibrons 
roots; but if pt^rchance a long tap-nx)! is formoii in spite of all 
pn^antions, then, in tmnsplanting, it must be got out os ontin? as 
l>ossibl(3, and more care will be newssary until the phuit has com- 
menced to make new r^Kds and growth in its now position. The 
kind of culture required while the tea plants are. naching utilisablo 
conation may bo almost entirely p^irformed )>y horse labour, if the 
tea is grown in with other ci<»j>8. 

1 am not urging the formation of oxtensivo planUitions as yet, and, 
consequently, I cannot pretend to regard the setting out and tending 
(A an omamonial liodgo as anything but very pleasant yrastimo for 
the intelligent tanner in his leisure hours. The base of the plants 
should bo k<*}>t free of wcmxIs, and when G ineluis of growth is rnad**, 
the extremities of the shoots and the terminal bud and tlireo h%'ivos 
below should bo pinched out; if this pinching is done in the growing 
season the operator will not only l)e bringing bis bia bush into a 
spreading shape by the process, but will al.so be taking off the very 
article which goes to make the bulk of the taia of commerce. This 
pinching of the 6-iuch shoots sliould contiriuo until the plants reach 
their third year, when a sufficient onantity of leaves will bo obtained 
for mannfacturing purposes. 

Picking of the Cng ). — ^Vben the shrubs are about throe years old 
there will be a sufficient quantity of leaves obt^iinablc warrant a 
muster of the women and children of the farm, each of whom should 
Iw instructed to nip off tho young and tender growth with the finger 
and thumb, at the point. The three leaves and terminal bud, togctlier 
with the tender stalk, make tho very finest class of Souchong 
teas, often ranking, if well made, as Pekoe Souchong, and worth at 
least 5 dollars per pound. If a coarser tea is desired, the young 
growth may be nipped out at tho point. Some may question tho pro- 
priety of picking the stalk, but it is as tender as tho loaves, and is 
invariably used except in Caper and Gunpowder teas. The loaves 
may be gathered in the apron or anything else ; there is no more 
mystery about the matter than there is about gathering pease, or any 
other crop, it being only necessary to select the young grow th, for tho 
coarse leaves are not worth gathering ; they will not make good tea. 

Having briefly treated of tho picking process, I will give a variety 
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of methods by which tea is made. It takes on an average 4 lbs. of raw 
leaf to make 1 lb. of tea. 

Process No. 1.— 1. Picking the leaf; 2. Spreading two inches thick 
on mats, &c. ; 3. Tossing in the hands (as hay) ; 4. Tossing on flat 
trayw ; 5. Examine for bruised red spots ; 6. Place thin on mats, &c. ; 

7. Cover with cloth until fragrant ; 8. Roasting on pan ; 8, Rolling 
under the hands ; 10. Drying over charcoal. 

Proc£88 No. 2. — 1. Picking the loaf; 2. Spreading out thinly; 

3. Tossing ill the hands, 4. Roasting ; 5. Rolling; 6. Roasting; 

7. Rolling ; 8. Roasting ; 9. Rolling ; 10. Partial drying over fire ; 
11. Exposure to the air; 12. Picking out coarse leaf; 13. Final 
drying ; 14. Packing. 

Procem No. 3. — First day and night : 1. Picking the leaf ; 
2. Spreading out thinly. Second day and night : 3. Exposure to air 
and tossing ; 4. Roasting at 180° to 200° Fahr. ; 5. Rolling out 
juices ; 6. Roasting on pan at 160° ; 7. Rolling out more moisture ; 

8. Spreading out thinly. Third day and night : 9. Partial drying in 
sun or otherwise; 10. Picking out stalks, &c. ; 11. Final drying. 
Fourth day, if convenient : 12. Sifting out dust, &c. ; 13. Packing. 

Process No. 4. — First day and night: 1. Picking the leaf; 
2. Spreading out thinly. Second day and night : 3. Exposure to sun, 
turning over, tossing, and picking out of coarse loaves ; 4. Panning, 
at 180° to 200° ; 5. Rolling out juices ; 6. Fermentation in heaps ; 
7. Spreading thinly. Third day and night: 8. Partial drying; 

9. Picking out stalks ; 10. Final drying. Fourth day, if convenient : 
11. Sifting; 12. Packing. 

Process No. 5.-1. Picking the leaves; 2. Wither in sun two 
hours ; 3. Cool in shade one half hour ; 4, Toss and clap in hands 
ton minutes; 5. Cool one half hour; 6. Toss ten minutes; 7. Cool 
one half hour ; 8. Toss ten minutes ; 9. Roasting or panning ; 

10. Rolling; 11. Roasting; 12. Rolling; 13. Final dr;ying; 14, 
Packing. 

Process No. 6. — 1. Picking the leaf; 2. Roasting; 3, Rolling; 

4. Exposure to the air; 5. Final drying on the pan; 6. Picking out 
coarse leaf ; 7. Sifting ; 8. Packing. 

The foregoing methods have all been practised by the writer, and 
they will all produce first-class tea in certain conditions of the 
weather. No two days’ work can be precisely alike as to the time the 
various operations require, any more than the operations of the hay- 
field occupy precisely the same time from year to year, but this ie not 
important. The great thing to understand at the outset is the prin- 
ciple of tea manipulation, and, this once mastered, the practice may 
be modified to suit everyone’s circumstances. 

The difference between black and green teas is entirely due to 
manufacture. Black tea is subjected to the oxidizing influence of the 
atmosphere, often for a considerable time; great chemical changes 
ensuing. The tannin, volatile oils, extractive matter, and sometimes 
the theiuo are very much toned down. 

Green teas undergo great changes also from the raw state, hat the 
preservative qualities of moderate degrees of heat are brought to bear 
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npon fche leaves before they Iiavo been acted upon by the atmosphere, 
and the above chemical constituonta, together with the colouring 
matter, are Ixitter preserved than in blat‘k teas. Bhick teas are 
bruised, beaten, and tossed before drying ; green teas are not. Black 
teas are like a well-bruised aj)plo, laid ovt'r for a day or two and then 
dried in an oven. Green t<‘as arc like a sound one, dried in like 
manner. Tliese are the chief diffcroncos; but to make tho matter 
more plain it will, jHThapB, bo best to briotiy statu the method of 
procedure and tho utensils required. 

Tea for family use, either black or groon, may bo made if tho 
farmer or otlier operator can muster a cookir.g Htov'\ or even a fire on 
tho floor, and a brick or two, over wliieli to set an iron or a block tin 
pan, measuring 2 foot 4 inches m diamet^^r and 7 inches deep ; tliis 
is, perhaps, tho most convenient size, but a sinallor wdll answer 
perfectly well as long os the hcmispliorioal form is maiiiUinod. This 
is tho roasting pan, and in it the raw leaves arc heated so as to caii.so 
them to exndc their moisture. The pores of the leaves open with a 
series of miniature explosions, causing a sharp crackling sound ; this 
is a tolerable test of the heat; that is, tho l(^avc.s shtuild (Tackh’, but 
unfortunately tlioy will do so when tho pan is red hot, and liable to 
burn out all the g<x>diiess from the leaf. 

Whatever lieating medium may bo empb'yfxl, whelhcr sun, or fire, 
or their combinations, tho leaves should bo ]>erfeetly soft and pliable 
before they ( an bo rolled without breakage. Tiiey sliould bo moist 
enough to stick together. When in this stiito the Itaves are thrown 
on a table on whicli a bamboo or rattan mat is nailed. Tho Indian 
matting used fijr covering floors will answer, or tho table nmy l>e 
shallowly grooved. A board to bo worked by tho haiids may Ih) 
grooved in tho oj»j>osito (iirection, the whole arrangement being sonu)- 
what like a pill-making machine on a largo scale. Or a inachino (of 
which there are several) may be used, whore Iho operations are suiB- 
ciently extensive to warrant its use. 

Rolling. — This process has probably attracted more attention than 
any other part (»f the manufacture. The object is really to extract 
and press out tho bitter juices (probably tannic acid, and it 

accidentally happens that tho loaf receives tho various twusts seen in 
commercial teas. Tho Chinese manage this rolling almost entirely 
with the hands and feet. A ball of leaves is taken in tho liands and 
rolled backward and forward, on tho table, tho pressure U8e<l being 
considerable ; tho leaves should become quite saponaceous, and when 
a quantity of juice is pressed out, and the leaves twi8te<l, they may 
be pronounced properly roUcxl. It is a good plan to shako them 
out thinly after rolling, that tho action of the air may evaporate tho 
juices ; and, in the case of black tea, oxidize the leaf. Some oj)era- 
tors allow the leaves to stand in balls for a time, others warm them 
on the pan again ; some place them in tho sun, others in tho shade ; 
some place them in heai>d to ferment, both before and after rolling. 
In short, the various methods by which gcK>d tea may be made are 
simply innumerable, but the principles of desiccation and manipulation 
must not bo violated. What those priuciplea are must in* nearly every 
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caflft be determined by practice ; for beyond the recapitulation of the 
procesB as given, little more is known. I h».ve frequently proposed 
the analysis of tlie leaves of tea in their raw state to the Government 
chemists in India, but I believe it has not yet been undertaken ; con- 
sequently the effect of exposure, heat, and pressure upon the leaves 
can only be conjectured. It would probably aid the inquiry very 
materially if a good manipulator could co-operate with a careful 
analytical chemist, who, for the sake of science, would be willing to 
investigate th#> various changes produced by manufacture. 

The business of tho farmer, after rolling and c> pressing his tea in 
various ways, suited to his fancy or convenience, will be finally to dry 
it over charcoal fires or on the iron pan. The latter will invariably 
produce a tea of stronger quality, partaking more or less of the cha 
racteristics of a groen tea, even though black in colour. When the 
tea is thoroughly dry it may be packed in wooden or in tin boxes, 
always taking caro they aro perfectly dry and air-tight. 


YEBBA MAT^!, OR PARAGUAY TEA. 

Yerba mate is a product which, although it does not enter into 
European commerce, deserves notice from its extensive consumption 
in many of tlio South American States. In the former edition of the 
work full details were given of tho mode of collecting and preparing 
tho leaves, &c., and it is therefore only necessary now to give a more 
abridged description. Tho yerba mat4 is obtained from some specie,', 
of holly, which liavo been well described by Mr. J. Miers in a paper 
on the history of tho mate plant, in the ‘ Transactions of the Linnean 
Society.’ * He shows that besides the lUx Paraguarienm, St. Hil., 
there arc several other species and varieties employed. Dr. H. 
Demessey also published a good account of it in his ‘ History, Phy- 
sical, Economic, and Political, of Paraguay,' two vols., Hachette, Paris, 
1865. The portion relating to mat6 or Paraguay tea was also pub- 
lished as a separate treatise, with illustrations, during the Paris 
Exhibition, 1867, by Bouchard-Huzard. Kobertson, in his ‘ Letters 
on Paraguay,’ London, 1839, vol. ii. p. 134, gives some interesting 
details, but it is unnecessary to go back to former years, I prefer to 
give the present aspect of the trade. 

In their wild state tho trees are about the size of orange trees. 
The trunk is about 2 to 3 feet in circumference, and has a 
smooth whitisli bark, and the boughs, which resemble those of the 
laurel, are leafy and tufted. The leaves are evergreen, and when 
fall grown are about 4 inches long, thick, glos^, and crenate at the 
edges, of a dark-green colour above, and paler underneath. The flowers 
aro small and white, growing in clusters. The berries are red, very 
smooth, and similar to the Christmas holly. The leaves of this Ilex 
yield the same bitter principle, theine, which is found in the Chinese 
tea plant. Although the former n\ay not afford so much of the agre^ 
able narcotic oil as tho latter, in consequence of the careless and 

* Also in ‘Annals and Magazine of Natural History,’ 1861, No. xlrii., p. 389. 
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primitive maDiuer in which they are collected and prepared for oso, 
yet they produce a moat agreeable and refrt«hing beverage, which 
forms the staple drink of the South Amt‘ricttn i*epublic8. 

As far back as the sevonteenth centnry the yerl>a niabS was com- 
monly drunk throughout the state of Faraguay. There can bo little 
doubt but that the aboriginal Indians taught the use of this tea to 
their Spanish conquerors, and the early Jesuit missionaries planted 
great numbers of the tree bidore their expulsion, since which timo 
its cultivation has been negleottsl. The exiXMiitious to oolloct and 
prepare it start from Assuncion, the capital, to the yerba groves, a 
distance of 200 miles, and are geiienilly cjunposod of forty to fifty 
persons mounted on mules, having with them other mules and 
bullocks. On reaching (i lotality where the trix^s are abundant, 
wigwams are erected and tlu^ tatarwi This consists 

of oh'taring a small s])a*‘e of ground, the K)il of which is then iH.ateii 
down with h(Uivy* mallets until it b<xu)moB quite hard and level ; 
at the four t 011111*8 of tins sjuioo sticks arc driven into the grt)UTid, 
from which a sort of net made from strijw of hide is sln-tc^hcd, a 
fire is kiudiod hem ath, ami tlu; leaves on the Imiighp, as they are 
brought in tVoiu tlu‘ snrroui'.ding foreslH, are scruched hy htung 
pUcfMl on the net. care iH.ing taken tltat no ignition takes pla<xi. 
The 8(‘<»rohcd leaves and smuU twigs are then pulverized into 
a coar8(* }»owder hy means of a rude wooden mill, and fre<pienily 
stjLinped with hhx ka into dust, after which j)roc<;88 tb<*y are n <vly to 
l>e weighed and put up inh> packagOH for (‘XjH>rt. Half a huDuck’s 
hide in a green ntitto is used to forui a kind of saek h> hold the tea, 
Ix iiig first ficwn \ip at the sidcK. The tea is tlien pressed <h)wn until 
it is (piih' full, like Tnouili is r.ewn up, and the package., whieli usually 
■weigiiM from 2f'(t Ihs. to 2r>() lbs., is left to dry and tighten in UjO 
suTi for a few drys, until it he;-«)tiu‘s as hard and itriperyik-UH os a 
steue. Such / ine.'do of collecti^iii and preparatitm is iiidM-d |,iiimtive, 
and tlie twigs impart a woody flavour to the tea. etherwiso v« ry 
ugrt 

In Jhiraguay this tre;0 comhintis, as it were, the projKuties of culti- 
vated and wild plants. Indigenous to the country, tie; trfM3 forms 
ciiiiic forests called “ Yerhalcs,” in the central, caHtorn. and nortliorn 
ng ot the ropuldic. The Jesuits having formed vast jdantationu 
of it round their njudencica, tliesc have continued, and tlu ir produco 
forms ill what are still callcxl tlie Mlgsiones, the prineipid article (>f 
commerce at the present day. The tdovcrninont monofxdy of the sale 
of yerl»a, and a heavy duty irnjiosod ujsm its exjxjrt, fi^nned at one 
peri(xl the principal source of revenue in Foiiignay. 

There appears to I/c a consideiahlo difference in the quality and 
Cfitimatien tho inat<5. p.ccurtHng the locality from which it is 
derived ; whetlier this arises fi iiL the diiTvTcijce <»f tlio plant or mode 
of preparatiim does not appear. 

That of Paraguay ia the most hitter and aromatic of all, and tho 
most esteemtsl ; it yields four times the quantity of infu.^'ion tliat 
the inatd of tho Missionc-s or of Pai'an.,gua d'X'.B. Hi i.re, uithough 
dearer in price, it is the most economic. A coarse kjud is mocle in 
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Parana, Brazil, from tho leaves alone, and these being nnpulvcrized, 
are used in tho same way as Chinese tea. 

At first Europeans do not like mate, it having a horby and somewhat 
bitter taste, but among the inhabitants of the South American States 
it is a much prized article of luxury and necessity, and is the first 
thing offered by them to tlicir visitors ; indfjed thoir tables are rarely 
seen unoccupied by it; and tho “ guucho” of tho plains will travel on 
horseback for weeks, asking no better fare than dried beef washed 
down by copious draughts of mate. The demand being great and 
increasing, there is unfortunately continually going on a rapid 
destruction of tho tree. Tho Jesuits foreseeing this, started large 
plantations in Paraguay, and at their branch missions in tho provinces 
of Parana and St. Pedro do Rio Grande, some of which still exist and 
furnish the best tea made ; and of lato years some of the landowners, 
sensible of the short-sighted policy pursued, have established many 
plantations with tho best results, as tho quality of tho tea improves 
with the cultivation of the tree. 

It is difficult to get at any consecutive or reliable returns for the 
entire traffic in this commodity, tho production of which is carried on 
in such a desultory and rude manner, and extends over so vast an area 
of wild counti’y. A careful consultation of the official returns of the 
several republics and of Brazil, as well as British consular reports, 
enables me, however, to make an approximate estimate of tho trade and 
consumption. 

Forty thousand arrobas (or 10,000 owts.) wore imported into 
Argentine Republic in 1870. In the next two years the consumption 
was as follows in the Argentine Confederation : 


Deacriptlon. 

isn. 

18 Y 2 . 

Paraguay Yerba .. .. 

Braziliau „ 

Total .. .. 

llM. 

260,000 

17,688,000 

8,356,000 

23,506,000 

17,948,000 

26,862,000 


The total consumption of yerba in the Argentine Republic in 1872 
thus averaged 18 lbs. per head of the population, against 2 lbs. of 
coffee, and only ^ lb. of tea. Altogether,^ nearly 27,000,000 lbs. 
appear to have been consumed in the republic during that one year. 
Surprising as this amount is at first sight, it is explained by the fact 
that yerba constitutes tho only vegetable nourishment of many classes 
of the community. In the rural districts, as well as the smaller towns, 
this herb is considered a regular form of diet, and not, like tea in 
England, a mere accompaniment of the breakfast table. Tho method 
of ^nufacture is to mix ordinary sugar with the decoction of yerba 
until a thick syrup is produced, when it is ready for drinking. Pro- 
bably the nourishing qualities attributed to the herb by tho natives are 
derived from this mixture of saccharine matter. As might have b^n 
expected from the prevalence of this practice, the annual consumption 
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of sugar in tho Argentine Republic is enormous. In 1872 no less tlian 
20,0()0,000 lbs. of coarso sugar were iiuported. Kefiiietl (iesoripti^uju 
amounted to more than 22,000,000 lbs., altlioiigh a duty of 25 ]>or 
cent, ad valorem had to be paid. Viewing tlio extreme popularity of 
yerba in South America, it seems strange tliat it has not yet Ikou 
intrcKluced into EiirojK*, as an ndtlition to tho fotsl supply. 

In 1854 tho exports from Paraguay were 85, 676 arrohas : in IftHO, 
174,238 arrol)a8. In time of peace tliere is annually exj)ortrd y( rba 
mati to the value of about 200,000/., cliiefly to Ihienos .\yres. Tlio 
exports in tho throe years eudiiig 1863 averaged 4,500,000 lbs. per 
annum. 

In 1856 it was estiraatod that 6000 persons wore employed in pr*^- 
paring mate in tho Brazilian inissions. It is for the most jHui sent hy 
carts to Itaguy, a small biwn on the banks of tho Uruguay, and from 
there goes by water to tlio River Plate. In the year ending Juno 
1858, 2,650,000 lbs, were shipped from that jKirt. At Montuvideo 
the Brazilian mate is preferred to that from Paraguay. 

About 400,000 arrohas (100 tMK) ewts.) are prmluoixl annually in 
Parana, whore it is indigonous; the finer kind is exported to La Plata, 
the coarser goes to Chili. In 1854 there was imported into Chili 
144,702 arrohas. 

Tho ofiieial value in Brazil was 1.3/?. lOd. per cwt. in 185.3, and 
20s. 7d. JXT cwt. in 1856 ; in 1858 it fetched 82s. id., in 186,3 it fell 
to 21s. lOd. per cwt. Tlie exports id y(!rba mate to foreign countries 
from Brazil have gone on increasing from 181,365 arrubas in 1841 
to 606,170 orrobos in 1863. 

From Porto Alegre 83,810 arrobas were shipped in 1862-6.3, and 
from Uruguay 27,415 arrobas; there uhcmI to be as much sliipped 
from that port as 97,000 arrobas. From Paniimgiia 101,829 arrolais 
wore exjiorted in 1862-63. Thus tho shipments from tlieso tlireo 
ports in tho year ending 1863 amounted to 129,028 ewts. In 1H65 
the total shipments from Brazil to tlio neighUuiiing 8tiites excee<led 
250,000 cwts. In 1872 the q^nantity was somewhat lets, 200,000 cwts., 
valaed at 251,000/. 

Tho following show the exports and valoo from Brazil : 



Y«er. 

^ Qiiantitjr. j 

[ VaJoft. 





/ 


1864 

19,. 50:^829 

137,, -JO*] 



1865 

1.'., 402, 899 

89,575 



1 866 

22,781,625 

147,844 



1867 

28,870,334 

172,104 



1868 

26,852,460 

221,105 i 



Ohili is said to take now about 40,000 arrobas, and Peru 100,000 
yearly. 

It might be worth while to attempt the introduction and acclima- 
tization of 80 useful’ and ornamental a tree in some of our British 
colonics, such as Queensland and Natal, where the climate is some* 
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what similar to Paraguay. Looking at the use of its leaveSj wc see 
no reason why it should not be cultivated with remunerative profits. 

Such a valuable plant, doubtless, is worth the attention of sonio 
colonial planters, and with a careful collection of leaves only, arui a 
better method of drying them, the tea would be rendered both grateful 
and palatable. But wo have been so much accustomed to tea hiaveg 
being curled up and not powdered to dust, that possibly some pre- 
judice might exist against using it in the form of powder, although 
the infusion is thereby very readily made. 


SUGAR 

The luxuries of man soon become liis necessities, and ho worhs 
witli intense thought and lalmur for things of which ho once ^\Ms 
wholly ignorant. This is the case with sugar. No longer than fiv(! 
hundred years ago our European race did not know sugar at all. A 
hundred years ago it was a groat luxury. Now it is sold at 3d. ov 
4d. per pound, and used in abundance as an every-day article, by tin' 
poorest people. The sugar of commerce is an artificial article, like 
our distilled liquors, yet the saccharine principle, a distinctive element 
of food, is found in almost all the plants wo use, especially the most 
viiluablo. it is met with in the stalk of the maize, and molasses has 
been repeatedly made from Indian corn. The beetroot contains it in 
large (piantity, and most of tlio sugar now used in France is made 
from the beet, its culture having been forced by the Emperor Napoleon 
by means of high import duties. Several other vegetables contain tlio 
saccharine principle, which is thus diffused through the vegetable 
world as an essential clement of human focxl When we treat it, 
therefore, as a net'essiiy of life, wo are not far wrong; for, in one forui 
or another, we must consume it. The fruits contain it, and the V(try 
trees, as the maple, the hickory, and the palms. We are thug 
invited to use this saccharine element with all our food, and as the 
concentrated form is the most convenient and manageable, we make 
it artificially. 

Though the manufacture of sugar was commenced in the Wesi 
Indies early in the sixteenth century, yet its use iu domestic econoinj 
did not become general in Europe or America before the beginning oi 
the last century. Li the yoar 1700 only 10,000 tons were used ir 
Great Britain, though the English were at that time the leading 
manufacturers of sugar. The consumption of sugar in the Britisl 
islands in the year 1875 was 900,000 tons. In almost every country 
the consumption of sugar is steadily increasing. 

Production . — The following may bo taken as a rough estimate of tb< 
production of sugar over the globe at the close of 1876 : 

Tom. 

Cane Btigar 2,140,000 

Beetroot sugar 1,320,000 

Date „ 150,000 

Maple „ 20,000 

Sorghum „ 20,000 
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The appendix! table gives tbo official value of the sugar eiportotl 
from the principal British posHtssioiis in docoiinial jHTitKls : 



1 — ' — 

: infi4. j 

I'-ei. 

1974. 


c 

f. 

£ 

India 

.. , 04b. 5S2 

716,.S57 

2.S1 ,743 

.’daiiritiiw 

1,178,970 

2 , 1 26 ,.511 

2.318. 158 

N'atiil 

.. , 2 : 

;m ,208 

159,078 

Qut.<‘ti«]an(i 



10H,:t73 

Bah^nuis 

.. ! .. ( 

2s. (^61 

12,641 

Hoi.durotJ 



25,471 

Jamaica 

.. i 624,327 i 

5lt;>.470 

482,779 

Virgin Islea 

836 1 

3SS 


St. Kitt) 

06,065 1 

05,261 

no .564 

NevLa 

.. I 26,538 ; 

i:<,577 : 

54,079 

Antigua 


55,1:..S 

71 .753 

Montoorrat 

" I 11*614 

0,542 

23,. 508 

Dijminica 

52,288 

34,6.71) 

56, , 727 

Bt. Lucia 

.. 1 41,468 

'.>.5,706 

127,712 

Bt. Vincent 

.. 1 116,500 

114,3*27 

123,752 

Barlioiioft 

.. i 728.. 586 1 

.5.)1,4SS 

711,676 

LrrcQftda 

.. ' 00,510 

100, f 

58,021 

Tobago 

1 ■ 

5.> 6, i,i 

37,101 

Triuidail 

, 280,319 

7tr,H>i ! 

«;7.i,073 

British Guiana 

.. ; 7-26,768 

^ .320 ; 13 

1 .080,552 

Total .. . 

.. 1 5,092.:5.>0 

♦ ;.67<',62'' 

10..M8,3»>4 


The ^W.>t Indian produ«.tioii (oinitliu'i; ( uba; iijuy ix' tL\nj d)V'itlfcd ; 


Britii^h (iuuuiH 

5<*.i i}i) 

Bar>-u<i<>« 

Janmi«'a 2.» (,'M> 

Si. Viiu'eut SJ'Oo 

St. RitU 

Autigua S.IKX) 

R. Lucia O,00n 

Tolkagn r>,(»00 

Greniula 5.000 

Dominica J^,5oo 

NoTis 

Montsc;rrat 

Surinam M,0"0 

St. CroLJC 5,000 

Total 250.00.; 


The Sugar R<ffiDers’ Committee recently prepared homo ax)j)roxiriiato 
Btatistics for the Board of Trade as to the Sugar PrixlucLii.n of the 
world, 'which we reproduce; but or shipments are in most oafies 
tlio only data to be obtained, it must be recoUwted that the figure* 
given are far from representing the total jtroduetion. Thip is espe- 
cially the case with such countries as China, India, Central America, 
Brazil, Peru, and Egypt. 


K 
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Oake-sugab Production in 1876, in round numbers: 


Cuba 

Porto Rico 

British, Dutch, and Danish West Indies .. 

iTava 

lirazil 

Manila 

China 

Mauritius 

Martinique and Guadaloupe 

Louisiana (none exported) 

Peru 

Egypt .. .. .. .. 

Central America and Mexico 

Reunion 

British India and Straits 

Honolulu 

Australia 


Tong. 

700,000 

80,000 

250.000 

200.000 

170.000 

130.000 

120.000 
100,000 
100,000 

75.000 

50.000 

40.000 

40.000 

30.000 
80,000 
10,000 

5,000 


Total 


2,140,000 


Of this the classification may be assumed to be as follows : 


Tons. 

Muscovado .. .. 900,000 

Centrifugal (1st products) 000,000 

„ 2nd „ 110,000 

Clayed 500,000 

Concrete 80,000 


Total 2,140,000 


The following is given as the Beetroot Sugar Production oi 
1876-76, by the Siigiir llefiuers* Committee: 


Tons. 

German Empire 346,646 

Franco 462,259 

Russia and Poland .. .. 245,000 

Austria and Hungary 158,922 

Belgium 79,796 

Holland and other countries 30,000 


Total 1,317,623 


The various kinds made are : 


Tons. 

Refined 70,000 

White crystallized 200,000 

First product brown 700,000 

After products 350,000 


Total 1,320,000 


Besides the quantity imported into the markets of the civilizec 
world, as much more, it is estimated, is probably consumed localb 
in the producing countries. In India the local consumption wa 
roughly estimated at over 1,000,000 tons. 
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(consumption . — TLe follo\Wnp arc tho latest Btatistics of consamptiou 
n tho various countries, deduced for tlio must part from official docu- 
neuts, and the bulauce of imports over exports. In tho Kuropeaii 
XJctroot sugar-producing States it is not always ]>t>spiblo to arrive 
it correct data of the actual conaumplion, and tlioso countries with a 
itiXT (•) affixed arc mere rough estimates, being for tlio most part j)ro- 
iucing countries for which there arc no reliable returiiH of con- 
miiiptiou : 



\vH.r. 

AkK’< ►' •tf ('ull- 

I Iw. per 


Miiiipiii >n. I 


Kurope : 


CWtH. 


UiiitfHl Kingdom 

1875 

i8,:i7i,54a 

02 ■ 8 

llolliitul t 

I87i 

800,000 

25-03 

lUlgitirn 

1874 

1,000,000 

23-10 

Hamburg (importn) 

187il 

1,2‘>:},7;W 


(termauy 

1874 

0,120,000 

10-0 

l)*Tiinark 

187H 

5a:c8:t! 

38 -3 

Swcdrri 

187H 

030,741 

lO-O 

N^orway 

187:1 

ii>;j,08<» 

12-7 

I’Y'inco J 

1874 

,5,0f8).000 

1.5-5 

AuHtria an<l Hungary 

1874 

3,4(81,000 

15 1 

Hwitzerluud 

187a 

381.21K5 

15 0 

Portugal 

1874 

:tOO,lKK) 

81,817 

«*4 

8ixun§ 

1873 

.54 

Ruaaia and Poland H 

1874 

4.00(),(M>0 ; 

5-4 

I'lirkey 

1874 

500,000 ; 

3-8 

Grc'oce 

1871 

hO.KOO 

0-0 

Italy 

1873 

H0.~>,:^50 1 

.H-r, 

America: 




United Staten 

187:4 

13,040,500 ; 

.37-8 

British America 

1875 

1,721.380 ! 

51 -i 

Brazil* 

1874 

042,857 : 

8-0 

Pern 

1874 

570,000 

5-01 

River Plate Staten 

1874 

1,000,000 

43-0 

Other South and Central Amcric<in Slatea* 

1874 

500,0(K> 

1,000,000 


West India Islaxdh (Pritinli an«l Foreign)* 

1874 


NoBTHEKN AND SoeTflEUN AriilCA* 

1874 

1,0»>0,000 

1,71.3,142 


Acktralia 

1874 

85-9 

India, China, and tho Kastebn and PACiFud 
Islands^ j 

i 

25,000,000 

- 


i The balance of ixnporta over exports of foreign eugar In 1<573 w** 44.810 cwU. 

1 The Italance of linporta ov«-r expfirte of foreign and colonial foigar In wa» 2,121,900 cwta. 

9 la alao a Bogar-produdng country. 

I Toe balance of Imporui over exports of foreign tiugar wax in ld73. 3l,6e7 cwts. 

The differences of consumption shown in this table aro startling, 
bnt they are owing not only to variations in the wealth of the 
countries named, but to those of their climate. Countries in which 
wine is made and fmit ripens consume less sugar tVian those situattj 
under more inclement skies. Thus, Austria and Switzerland, though 
richer than Sweden and Denmark, consumo less sugar tlian the latter, 
where no wine is made. 

llie consumption of sugar has been greatly on the increase in tho 
United Kingdom. In 1875 we imported 16,204,711 cwts. of raw 
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sugar and 2,8^0,776 of refined, besides 768,410 cwts. of ra(jlasHc 
and 237,997 cwts. of liquid glucoso, or starch sugar; and of t]ii 
quantity only 750,944 cwts. were re-exported. Of the total import 
however, only about one-third came from our own possessions, namolj 


from — 

Owtg. 

Sooth Africa 29,370 

Mauri tiuH 5H5,395 

British India 430,772 

Straits Settlements 116, 664 

British West India Islands .. .. 3.532,426 

British Guiana 1,210,193 

British Honduras 34,61.5 


Total 5,9.39,641 


The short table of proportions per cent, following shows the cLa)ij 
that is taking place in the taste for raw sugar : 


UoTOf; Oonsutnptlon. 

186S. 

1870. 

1871. 

First class 

•95 

2-54 

3-63 

Second „ 

20-03 

29-72 

,30-11 

Third „ 

' 26-82 

26-34 

23 -.5.3 

Fourth „ 

51-94 

41-42 ' 

42-73 


The proportion of refined used to raw has also j-isen. 

The following figures, giving the official consumption per liead 
the population at decennial }>eriods, siiow that wo are the largest o 
Burners of sugar of any nation on the glolxi : 


Yeor. 

Raw 

Retin(*d. 

ToUl. 1 


IbB. 

lbs. 

lb8. 1 

18.S.5 

29-22 


29-22 

136,5 

37 0,5 ! 

2-73 

i 39-78 1 

1875 

53-97 

8-88 

! '62-8.5 1 

1 1 


Of late jears, owing to the bounty given by the Frencb, we h 
been receiving large quantities of beetroot sugars yearly; thus, 
1874, 133,800 tons, and in 1875, 102,300 tons, principally rcti 
beet sugar, were imported from France and Belgium. Good ce 
sugar hfius been driven out of the market by inferior beetroot 8Uj 
which for household purposes is 30 per cent, inferior, as every hoi 
holder may know by filling two large cups of tea and putting in e 
precisely the same weight of cane and beet sugar, and testing the i 
charine difference. 

Until within a few years ago British Guiana was the only Bri 
colony besides Mauritius in which vacuum-pan sugar was mi 
factured, and Demorara alone made sugar suited to the wants of 
British grocers. Now, Barbados, Jamaica, and some other of 
British West India islands, have carried out this improvement. 
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MoUigaes . — Besides sugar wo receive much svnip or molasses. The 
largest quantity now comes from the United St iti s. The following 
were the countries whicli furnished us supplies iji 1875 : 


Cwu. 

Frs nco 103, 080 

Kgypl 3<»,7«>‘2 

Utiitfd of AmerwM 300,010 

Spanish We-tt Iiiiluv It^Uindd 75,^00 

Au.stralia . .. r)5,">40 

Itntinh In-lia Uluuds .. 113,187 

Brit.ibh (Jui.ina 2.807 

coutitriua 14.444 

ToUil 7(;8,4ll) 


Tt is a remarkable fe.ct (hat the Wcel Indians slioiild export their 
molasses in such a state tluit it eonuius lnrg< i|ii:Uititi#'8 of extnudr 
ablo crysUllizftble nagai, and that a larg< and jinditahle trade 
slionld be carried on in its extraction lK>th }:ere and in the UniUnl 
States. Molasses pr<»p< i ought to contain no oxtracdable <Tystallizable 
sugar, and if it diK^s (M.nfuin any it ought to Ih' culle«l syriqi, and nut 
iu(d:vss<M 4 . By cutting llio ciines at the wrong period, by keeping 
th' ia till acids form, by Innling tin* jiiieo in sui'h a way hh to onsoro 
tin acidity sjiroadiiig as far hh possible, the planter criAtes very muoJi 
iiioif tliaii the miavoidubie arjjountof molasseH, worth from half to onC/~ 
third t!i(^ price of sugar ; and he still furiluT (‘.arclessly wastcfl his 
resfjiircrh ]iy‘ hitting lar;?.- quantities of extnu'tahlc sugar remain in the 
riHilasses. Th (5 eidoinal plant^T ought to stndy wliat is done ou the 
(’outiiii'iik in or<ler to extnwd the last jKissible friLetion of .sugar from 
iiiohisses. For iiistain c, his ath-ntion should 1 m) directed to applying 
h* the cfino some racsiitn.atiou of tlie sn{H.!rHatiinikion pnxx^^ of 
M. Marguerih^, or of tin* osmogeue priHjes.s v)f M. Dubruiifaiit, both 
of w hich processes are founded on strictly scientific princijilos. 

Hum, another product from the sugar-cane, which wo require largely 
for the supply of our n:vvy, is funiishiyi ulinost entirely from our 
own colonies. The imports from those in 1875 having boon, from 


Mauritiiuj 583,365 

Briti-'h Wf-t bsha Islaodn 3,145,566 

Jbritcsli Ci'ji I ' t 3,624,204 


Total 7,6M,225 


Of this quantity, 5,386,813 gallons wore taken for consumption. 

A little over l,00o,(M;ii gallons of rum fnjm foreign colonies was 
also received, but re-cxporttnl. 

Varieties of the Sunar-eane.- —In most of tlie torrid j^arts of the New 
World, and in many of the islands of the West Indian group, species of 
the genus Saccharurn have been found in an indigenous state. In the 
uncultivated ports of Trini<lad three species wore met with ; S. con- 
tracturn, Poit ; S. jkjlystachyum, Sw. ; and S. dubium, H. B. The 
variety denominateil the nbbon-oane, from its variegated cohmred 
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stripes, is also indigenous to the island, and to the neighbouring 
continent. This cane is remarkably hardy, but is less productive 
than the Otaheite cane now generally cultivated, and which was taken 
to the West Indies in 1769. The purple cane, a native of the Ameri- 
can continent, has been grown in the islands, but is found inferior to 
the Otaheite cane. 

Tlic Bugar-canc {^Sacchartim offi^annrum^ Lin.) has a jointed fitem 
from 6 to 12 feet high or more, solid, hard, dense, internally juicy, 
and hollow only in the flowering tops. 

It succeeds in alniost all tropical aii<l sub-tropical countries, reaching 
in South America and Mexico an elevation above the level of the sea 
of about 6000 to 0000 feet. It is cultivated in most parts of India 
and China, up to 30*" to 81° N, lat., the mountainous regions excepted. 

In an account of the Society Islancb and their principal vegetable 
products, by M. Cuzont, published at Rochefort in 1800, some in- 
teresting details are given of the varieties of sugar-cane cultivated 
there, which it appears to me desirable to diffuse. 

Light species are enumerated. 

1. Saccharum airoruhens^ called locally To Uti. The stalk is of a 

fine violet colour, largo, and contains much juice, the pith is also of 
a violet hue. This variety is cut at about fourteen months. It is not 
indigenous, but was imported from Batavia in 1782 by Bougainviue 
and Blight, who also introduced into the various colonies the varieties 
of cancs with green and yellow stems known in the Antilles under 
the name of T^iti canes. . 

2. S. ruhicundum. Native name Rutu or Rurutu. The stem is ot 
a clear violet, with white pith ; the young leaves are violet coloured. 
This cane comes from Cook’s Archipelago, and takes its native name 

from the island of Rurutu. , 

3. S. fragile. Native name Irimotu. This has a green stem, whicfi 
is fragile and breaks with a straight fracture without splintering: 
tho pith is white. It is rich in juico, but is little cultivated, hocaii^ 
its stem is so pubescent, and tho hairs enter tho skin in cutting t e 
cane, and also attack the respiratory organs. 

4. S. rvbicundum variety. Native name Oura, This is the ribbon^ 
cane, having a violet stem with longitudinal bands of a bright » 
the pith is white. This grows to a great size, especially in humia 

6. S. ohsmrunif Trin. Native name Piavere. This is the Creole 
cane ; it has a light-red stem, and does not grow so large as the pre- 
ceding varieties, the intemc^es are also less distant. The pit 
white, and the juice not being so rich ft is regarded as an inferior 

S, ghher. Native name Vaihi-uouo, or simply Uouo, white, 
from the colour of its stalk. It does not contain so much juice a 
tho other species, but its sap is more rich in crystallizable sugw. ^ 
was introduced from tho Sandwich Islands, whence the name Vai » 
which is given to those islands by the Tahitians. 

7. 8» fragile variety. Native name Avae. This has a ym 
stalk handed with clear green, having some resemblance to 
Vaihi. The pith is white, tender, and very juicy, hence the nativ 
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chow it in preference to the other kinds, but the sap is not very rich 
in crystallizablo sugar. 

8. i?. faiuum^ Bechoy. 

There are also two other indigenous varieties met witli on the 
flanks of some of the mountains, which are not largo, and designated 
by the natives under the generic name of To-Aclio. The first, calhHl 
To-Patu, is red, and contains more juice than the second, the stalk 
of which is white. These varieties belong to the species known os 
S. Rpt/ntaneuniy Lin., or S. jloridulum, Lubill. 

The Tahiti canes yield a fourth more juice and a sixth more crys- 
tallizahlo sugar than most t)f the other canes grown in the cidonics. 
As those known as Tahiti eanes grown in the West Indies have inueli 
dogenorated, it is desirable that they should bo renewed by fresh 
stock. 

The botanical names given above are on the authority of 
M. Pancher, botanist at Now Caledonia. 

The Salangoro cane, an eastern variety, has been introduced into 
Brazil and the French West Indian colonies ; in the former it has 
become diseased, but in the latter it is well spoken of. 

An acre of each of eighteen selected varieties of now sugar-canes 
was planted by Mr. B. Thomson, tho colonial Ixitanist, in Jamaica, 
in 1875 ; and about the same number of other varieties was also 
oxperijneutalized on, so as to aseerlaiu which would bo tlio best 
to grow. 

The Salangoro cane is spoken favourably of there ; it grows with 
great vigour under irrigation, and the number of shoots 8j>ringing 
from eacli cane is reinarkahle. This variety should bo planted wider 
apart than tho space allotU'd to otliir kinds of cam*. 

The time has (‘.oine when lla* yi<‘ld of the cane ninst be* iDeressed, 
and it is well known that (u rtain species are more susceptililu o{ 
improvement than others. This law runs througliout the vegetable 
kingdom, and people wlio cultivaUi vegetables fur manufacturing 
purposes always therefore not only sciok for what grows Ixist, hut for 
what will yield most readily to cultivation. Tho lx^etro<4 growerb, 
by acting according to good judgment on this pant, have devoted wj 
much attention to the selection of the richest varieties of their plant, 
that they have raised its saccharine strength from l>arely 4 per o^t. 
to 8 and oven 12 and 15 per cent., and this within less than fifty 
years. On the other hand, it is umlcniablo that tho cane growers 
have remained content with the gifts of nature, and have done very 
little towards raising the quality and productiveness of their plant. 
The himible root which rivals the cane has been doubled and trehlui 
in richness, whilst the sugar-cane has remained comparatively 
stationary. It is asserted by many able to decide tho question, that 
beetroot has now reached its maximum of sugar-producing quality, 
wid wo ought to be encouraged in our ciTorls to improve the cane by 
the knowlcSgo that this plant has not yet reached its maximum of 
production. 

^ The results obtained from the trial of the Salangoro canc at a plants- 
fcon called Grand Parc, situated near Basseterre, are specially note- 
worthy. Planted at tho full distance apart (two yards by two yards). 
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wbioli is an essential condition, and manured at the right times, the 
Salangore cano grows with such vigour, and in such thick tufts, that in 
five or six months it forms so thick a green coveriug that weeds ceaRo 
to grow about it. Tho weedtngs are thus notably reduced. The cane 
goes tlirough tho period of flowering without injury. The tufts yield 
from twenty-five to forty canes. In consequence of tho enormouR 
quantity of cancs prodiice<l by each tuft, tho weight to the acre k 
much abe)vc that of an ordinary acre of canes. In one case sixteen 
tufts of cones, whieli were far from being the finest iu tho field, were* cut 
in a square space of 88*45 metres, and tliey weighed 867 Idlogramm. s 
not, from which, in proportion, we should find, in round numbers, lOOd'* '*! 
kilogrammes to tho hectare. To ascertain the weight produced from 
a hectare of ordinary canes, tho minutes of a meeting of tho Su^ar 
Society of Point-a Pitro, of December, 1869, were consulted, and au 
authoritative declaration was made as follows : In Giiadaloupo, an 
avorag<3 of 40,000 kilogrammes of cane to the hectare is oV)taiimd, 
whilst at Graudo Parc 80,000 only arc obtained. The average at 
Beauport bus been only 27,000 kilogrammes to the he<itare. The 
haga^m of tlio Salangore cano gives so much fuel that only a small 
addition of straw is re(iuircd, and this quantity loaves as much upon 
the ground for tho use of tho plantation os other kinds of CAnes. Tho 
juico of the Salangore cano is abundant. Tho sugar is easily mode, 
without any othei- ingredients than those used in the inan\ifacturo of 
sugar from other kinds of cane. The yield per acre is conbidcmbly 
8np<5rior to that of other canes. 

Mr. n. Prestoc, tho colonial botanist of Trinidad, has recently pub- 
lished an official report, describing tho fourtoon best varieties of 
sugar-cane, atuong thirty-two surviving kinds of a larger number WMit 
from tho Mauritius. Eighteen of the thirty-two seem to be distinri 
varieties, and deserving (»f care and ciiltiviitiun, as possessing charactiMs 
that give tliom, in one way or other, a superiority over the two or 
three sorts at present in cultivation, and among which tho yellow 
Otah evtc takes l)y far tho largest place. Some of the now varieties are 
peculiar for length of joint (properly internodey or ’tween joints), aud 
some tor length of joint united with stoutness. One is remarkable for 
both, joined with a very soft tissue. This sort is of a fine dark-claif t 
colour, and is numbered 10 in the list. In common with many of the 
others, it also liears drought well, and is prolific. Two (Nos. 13 hikI 
14) being extremely hardy and prolific, aro reoommonded as fodder 
canes, to plant on poor, dry soils, unsuited for tho bettor cane?. 
They aro much hardier than Guint)a grass, and will yield a manifold 
greater weight per acre of surpassingly nutritious foilder. They 
parpie-sf.riped. No. 8 resembles the host yellow Otaheite. No. 11,^ 
dark-purple cano, perhaps a less luxurious offehoot of same parent fts 
No, 10, is also soft in tissue. All to No, 12 are descrilxui as stouter, 
more promising (uinos than tho common Otahoite, planted in the same 
soil and under the same conditions, and which were rarely inch m 
diameter. Only No. 4 was so small, Nos. 2, 6, 11, and 12 being Ij 

inch, Nos. 1, 3, 5, and 7 being 2 inches, while the joints of the verv 
handsome, clean cane, No. 10, averaged 24 inches iu diameter by hi 
inches long. No. 5 has 6-inch joints, No. 9, 54 inches, and Nos. 4, h) 
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11, and 12 liaTO 5-iDcli joints. Those of No. 1 oro 4^^ inches, of 
No. 3, 4 inches, and of Nos. 2 and 7, 34 iuchos. No. 6 grows very 
straight canes. No. 7 retained a groon foliage, and although short in 
joint, is stakid to have a very tine habit. The bi>* mist is careful to 
say that, haviug been grown on poor soil, the dimensions given iadi- 
caU*, not tho ultimate standard those vtiricties will attain t«> under 
more favourable conditions, but only their relative value c«uuparod 
with the common Otaluute, in tields planted alongside of them, lie 
anticipates tliat a ricdior and uioister soil will improve all. Purple 
and purple-striped ('anos aie generally admitted to be preferentially 
adapted, by tho hardiiiesK of tlneir habit, to tho poorer drier .soils ; hut 
it must be romenibenxl, they have a hardness of tissue that gives more 
trouhle in crushing. Nos. 10 and 11, however, are remarkable ox- 
cepti<*us, and ho thinks that others of tho list, when tried in rt^ally 
go<Mlly soil, will improve and assume n freer liabit, and gain a larger 
size than ever shown by our old friend the yellow Otalieite. Tho 
j>a)nT mentions incidentally a grand purple cario obtained from tho 
islands of the Soutii-Western Pacific, the “Queen” cane, whoso joints 
are 4 or 5 iuolies in diameter. Nxperimonts in Khortuess of time to 
r!)H n. gallons of liquor per aero, saccharine strength per polariscope, 
and other particulars are also required, l)efore tho planter can know 
tlie relative valin; (*f the different kinds. There is not the h.'ast r< 3 iisou 
to (iouht that with sclecti^^ and good nursing, very superior ami fixed 
(pialities can be obtaim d in sugar-cane, as freely as they have botm in 
w lu at, turnips, Imm t, fruit, garden flowt rs, and domestic stock. Tr<q>ieal 
stiqiles arc ages Ix hind Kunipi- in tliis resjicct, and have henc/o grand 
jtossilnlities in ore, but they will not realised without elTort, judg- 
ment. and permwentnoe. Aeeording to tie ‘ West Indian,’ a Baj’hados 
[ ajK r, a toot in length of sugar-cane growm in^^iat island weighs three- 
quarUTS ot a pound, and a bnnch of canes grown in one hole woiglis 
.T lbs. (Ui all average, which yield 4 gallons of liquor or juice, from 
winch 4 lbs. of muscovado sugar are got. Of the 54 lbs., the juioo 
weighs 50 lbs. An acre of ripe canes, planted G by 5 feet, gives 
1452 bunches, or 58()8 gallons of juice, or 5808 lbs. of sugar. At 
oU lbs. of cane to tlic bole (or hill), an acre of eunes, ])lanteal as 
above, would weigJi, when cut, 72,600 lbs., or 36 tons, 00 jier cont. 
being juice. It lakes these 36 tons of cane to give 24 tons of raw 
sugar, or 360 tons from a lO-acrc held to yield 25 tons of sugar. Tor 
ti.»- tirst six niouihs th<5 plant requires but little rain to k*xjp it in 
vigour; but afU'.rwarilfl it needs a constant supply, and an iucrease uf 
growth in the last three months of the year. 

The multiplication of all sorts of sugar-cane is usually efToct4‘<l from 
top cuttings, but this canrmt be carried on for an iudehiiiU ][s*ruxl 
from the same original sluKits without deterioration ; and seoihs 
kardiy ever ripen on tho canes, new plants must from time to lime 1 k 3 
brought from a distance. Thus New^ fkJedoiiia has latterly supplii d 
iU wild-growing splendid varieties for replanting many sugar lidds 
in Mauritius. 

The Bourbon variety is jiraised jus one of the riclu st in sugar ; tlm 
Batavian species {S. viohicrurit) is content witli less f-rtih o ul. 

Tho Chinese variety (N. Rr».xb.) is hartlier, and l-ears dr»>ught 
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better than the ordinary cane. This species needs renewal only every 
second or third year, and ripens in seven months if planted early in 
spring, but if planted in autumn and left standing for fully a year the 
retiu'n of sugar is larger. 

Many other varieties are known. Excessive rains produce a rank 
luxuriance of the canes at the exipense of the saccharine principle. 
Kich manuring is necessary to attain good crops, unless in the best of 
virgin soil. The lower leaves of the stem must bo successively 
removed (a process called “ trashing ”), also superabundant suckers, 
to promote the growth upwards and to provide ventilation and light. 
Moderate vicinity to the sea is favourable to the growth of the cane. 
The average yield of sugar varies from 1^ ton to 3 tons per acre. 

British G (liana . — This is essentially a sugar-growing colony. The 
value of its staple exports, the produce of tho sugar-cane, in 1871 
was as follows : 

£ 

Sugar 2,190,510 

Rum 311,880 

Molasses 63 , 313 


Total 2,567,703 


Of tho sugar, about half goos to the United States, and tho re- 
mainder to Great Britain and her coloni*ft; the rum is nearly ail 
sent to the United Kingdom. 

Tlie sugar exported in 1871 consisted of 104,310 hogsheads, being 
tho larg(5st crop this colony has over produced. The rum consisted 
of 29,703 puncheons. 

Tho following will show the progress of sugar production, as 
evidenced by the export® 


Your. 

Sui-^rtr. 

j Rum. 

Molassfs. 


Ibe. 1 

imp. galls. 

Imp. galls. 

1851 : 

66,667,776 

1 1,458,016 

905,016 

1861, 

115,755,200 

i 2,728,913 ! 

1 

319,884 


There are in tho colony 124 sugar estates, and the average annual 
produce of those in the two years ending 1874 was 90,888 hogs- 
heads of sugar, 27,660 puncheons of rum, and 17,962 puncheons of 
molasses. Looking at the comparative value of the exports, tho pro- 
duce of the sugar-cane, they were as follows at three decennial 
periods : 


^ Year. 

Sugar. 1 

j Molasses. i 

Rum. 1 


1 

, 1854 

£ 

762,778 

1 * i 

11,988 

£ 

447,280 


1 1864 

1,319,625 
1,980,494 1 

1 56,870 ’ 

247,508 


j 1874 

115,186 

486,849 



A sugar estate is divided into fields, of from 5 to 10 acres in 
extent, by a series of cross canals, and the method of planting 
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the cane ia simplo and easy when labour is at comraaiiil. The brush- 
wood and grass having been cut down and wooded, are piled into 
rows, 6 to 8 feet apart, across tho intended bods into which the 
field is to bo divided. These bods are formed by digging open 
small drains, 2 feet wide and 2 feet deep, at intervals of every 30 
or 36 feet, across tho entire field, beginning within a few yards of 
the canal, in tlie centre of the estate, and running to tho side draining 
trenches, into Avhich they empty themselves. Tlie soil from these 
small drains having been carefully throwm upon the beds, so tus to 
raise and round them off in the middle, narrow banks or ridges of 
eartli are made across them, from drain to drain, j>amllel to and equi- 
distant between the rows of grass and bnisliwood ; and in tlieso 
spaces, between tho banks of earth and grass, tho canes are planted 
in line, eaoh lino being 3 or 4 feet apart, and each cane plant 
9 or 10 inches from the next. The plants are proemrod hy cutting off 
the tops or upper joints of growing cones into lengths of 10 or 12 
inches, which are thrust in a slanting direction into the well-stirrod 
ground, and in ten days or so the long grass-liko leaves l)cgin to spring 
from the eyes at every joint. Those young canes require to bo kept 
well weeded, and nu)ulde<i about the roots from the ridges of w\rth or 
decaying grass on either side of them, which liad been previously pre- 
pared for that purpose; ; aud this must bo repeated as long as tliere is 
room for tho labourers to pass between tho rows, which, accordijig to 
tho season, will be until tlio plants have attained the ago of six or 
eight months, after which time tlio spreading of numerous leaves from 
each stock will have covered the surface of tho field witli so duns(; a 
jungle as in a great measure to prevent any further growth of W(;(;dH. 
When about nine moiitlis old, the cane throws out its “arrow,” 
a long rced-like st^un, surmounted witli a ‘ tuft of waving downy 
blossom. At this period the plant is poor and weak, aud little more 
than a mass of water ; it sqou, however, recovers, and in twelve or 
thirteen months from the time of planting is considered at maturity, 
having then sometimes attained a length of 20 to 26 feet, but 
more frequently of 10 or 12 foot, about as thick as tlio wrist, and 
divided into joints like a bamboo. When ripe, tho canes are cut 
down to the very ground, in lengths of 3 or 4 feet, and thrown 
into punts, which are towed along the canal by mules or oxen to tho 
wet dock at the door of the sugar mill. Immediately alter cutting, 
tho largo quantity of thrash or dry leaves is rolled clear of tho c^no 
stumps, aud heaped in rows, there to decay and form a rich m.^inure 
for the succeeding crop. In a few days tho stumps throw out their 
shoots, and the same routine of cultivation is repeated for twelve 
months more, any vacant spaces where plants may have missed being 
carefully supplied. Tho canes of the first year are called plant 
cones,” those of the second and subsequent years being distinguished 
as “ ratoons” ; aud these ratoons have been known to bo })roduccd 
from the first plant for twenty years and upwards, tho canes having 
been annually cut down and the stumps allowed to shoot again. But 
this continued reproduction from the same stocks, which is now corn- 
I^sory on the planter from the scarcity of labour, of course causes 
the canee to degenerate, and to yield less abundantly. An acre of 
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newly jilantod laud will give two tons of sugar for the first year, 
gra<luivlly falling off to not more than one-fourth of that quantity as 
the stocks l>ccumo old ; and wore there sufficient labour in the colony 
to admit of the land being replanted every third or fourth year, there 
can ho little doubt that the piesent crops would be nearly doubled. 
The pn:>ductive jx>werof the greater part of the soil of British Guiana, 
indeed, appears to be nulimitcd. As an instance, it may be^en- 
tionod that, om an estate in Esso^quebo, the return obtained in 1851 
from certain lands, which had been properly worked and perfectly 
druinoxh amounted to a fraction within 1 tons of sugar per aero. 

Tho plan on which a sugar estate in this colony is laid out is 
described in the first ‘Koport on Thorough Di-ainage,’ by the late 
Ur. Bhier, agricultural chemist to the colony, page 16 ; 

'rhe plantations, laid out for the most part by tho Dutch, are ou a 
uniform plan. They ore generally narrow rectangular strips of land, 
wiih a fa^de or water frontage on the coast, tho rivers, or caniils. 
Tbo facade varies from 100 to 300 llhynland rods (12 '32 feet). 

“ Exceptional erases occur where, from an estate being prevented 
from extending far back, extra facade has been allowed, giving to tho 
estate more of a square form. Every cstato is bounded by four darxis ; 
Ibe front dam, excluding tbo sea, river, or canal ; the back dam, 
parallel to the former, and excluding the bush water, which, in heavy 
weafclier, is very considerable, and would inundate tbo cuHivati(ui. 
I’he clay thrown out in forming tho adjacent canals or treiiciieH 
attords the material of whid) the dams aro formed. Along each of 
the r(;mainiiig sides tliere rutu: a dam from front to back. These are 
usually iennod side lines, 'fbey are common to two coutignouB 
estates, and prevent tlio iullux of water from tho sides. Thus the 
Very long rectairgular strip of land is surrounded with dams, which, 
when kept free from bush, answcfr tho purpose of a roatl round the 
estate ; but the produce is brought to tbo buildings (often situated in 
front) by canals. In fact, water transport of produce is universal. 
Tho arrangomoiit of tho navigation system is very simple. From 
front to back, and right in the centre of the estate, there runs a dam 
calletl tho middle walk, with a eanul on each side of it. These are 
termed centre canals, and are wide enough to admit of two punts 
p.'issing each other. The dam forms a path for the cattle that draw 
tho punts. At regular and comparatively short intervals branch 
canals strike off at right angles from the centre canals, and proceed to 
within a rod of the draining or side-line trenches, which are parallel 
to the side dams before described, and adjacent to them. These 
branch canals constitute tho transverse boimdaries of the fields, and 
navigation canals thus lie on three sides of every field, and admit ot 
canes being carried by a short path to the punts. On some e^atcfl 
there is only a single centre navigation canal. These canals are 
principally supplied by the rain, but in protracted droughts, and 
especially when they are shallow, they are liable to run short of 
water : hence whenever access cun be got to creek, lake, or bush 
water, it is brought from behind to supply the navigation system. 
In other ingtances salt water has to be taken in from the front when a 
cane crop cannot otherwise \>(^ got off the ground. The drainage of 
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au cfitato is equally simple. From back to fronU ami 'oionctliatcly 
adjaetuii to tlio sulo-liiif; <1 utos, ruTj :]io two luaiu <lr lOio;’ treiu’hos, 
geiuvrally ('onsiilerably tloep'r ihan tfu; nn.v;gal!"’: i.ui.il'^. The 
saiall flrains, agaiu, cut ai tlistaiu t's tuo to ilin’o loiU: u];a!t, rom- 
incvuce a ithiii a l>e<l of the :a’'!<llc-\v.iiK si<io ot th:' tuM.aiitl 
in tlm aide-lino draining tronclirs. being dug with a fVbll ui that <lirt‘<‘- 
tioriPTbe small drains arc tlnis at ligiit angles wiili iln' niain drain- 
ing trenches. In the front, dam tin ^duices or hokers are placed. 
Sometimes there is only one on an estate, bnt generally two, on«' at tb.e 
end of each draining trench. The main draining tititelms ate gem'- 
nilly connected together by a tn tn-h i mining along behind the front 
dam.” 

The processes employed in the manufatdnre of sngfir are: :is follow: 

Tlio canc-jnico is received from tin- mill into cisterns c»r Ih>x< s, 
where such a proportion c*f lime is teldcd as is t.-onsid(jr(M] necessary 
for its proper defecation. It is tlumco run into a series (d cast-iioii 
vc^ssels called “ eopjwrs,” wliicli are molt i?ite» brickwork, and heated 
by tlio direct action of a single in tlic ordinary manner. In tbeso 
the juice is, as far as possible, cleansed \)y means (d skimming, and 
evaporated down until it has rcaciiod that degrt.'o of concentration 
technically known as the “striking j'oint,” when it is transferresl into 
shallow wooden vessels and allowed to cry.stallize. 

I)isitl)>hiie of Ltme^ — Tliis agent has been used in the inannfacturo 
for the last eight years, but at the juesent time nmcli more extensively 
than ever. It is in ROTn<' ca.sca used even when the ordinary ]>roc(RS 
is followed. There are thixio esbiblislmn nts in r,r near (Jeorgehawn 
for the nianufacturo i>f bisulphile (»f so great i - the demand. 

The apparatus for the manufacture of sugar is now wonderfully 
compact and perfect. The improvtuiionts likely to be made! will, no 
doubt, ho in tlu* substitution of shallow evaporating vessels for the 
Uichts or teaches at present in us<>. 

As an improvement ajxin this rude pror^jss, separate d^decafing 
vessels or clarifiers, heaUxl either by steam or by the open fire, have 
been introduced on the nmjority of estates, or-d in some instances 
vessels in wdiich the defecating iiquor is allowed to Rubsi<i«* ]uev!nus 
to being run into the coppers, havv; also l>t;eri u.«^ed witli ml vantage. 

For upwards of thirtv years vacuum pans have been in use on seme 
plantations in this colony. Of lute years their use has lMX;n greatly 
extended, and, from present appearancctt, it is likely that at no distant 
date no important estate in the colony will be without one. The 
advantages attending the use of the vacuum pan are chiefly those : 

(1) A much more speedy manufacture of sugar than by the ordinary 
process. 

(2) The production of a sugar (gi'ocery quality) which g(X58 directly 
into consumption, without passing through the hands of the refiner. 

(3) The avoidance of all loss from drainage on the homeward 
voyage. 

The loss from drainage of molasses of common process sugars is 
estimated at 10 per cent, of the original weight. 

On plantations where the vacuum pan is used the process may l>o 
thus stated : As the cane-juico falls from the mill rollers it is mixed 
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with a certain propoHion (half per cent.) of bisulphite of lime. It is 
then thrown up to the clarifiers, and boiled by means of steam. A 
duo amount of milk of lime is added, and the contents of the clarifier 
allowed to remain at rest (half an hour) till the impurities have 
settled, when the clear juice is rim down to the copper wall. In 
some cases filtration through bag filters is practised as tl^^iuice 
leaves the clarifier. On some estates the contents of the clSmers, 
at a boiling temporaturo, are run into subsiding vessels, in which the 
sediment takes place, from which the juice passes either through bag 
filters or at once to the copper wall. On the copper wall tho cane 
juice is evaporated to a density of from 25® to 30® of Beaume’s 
saccharometer, when it is either taken directly into the vacuum pan 
or is first passed through bag filters. When the syrup is suffi- 
ciently concentrated in tho vacuum pan, i. e. when crystals are formed 
to the satisfaction of the pan boiler, the contents are run into shallow 
wooden coolers, and after a short time transferred in portions to the 
centrifugal machines, in which it is freed from molasses. In some 
coses, while in the centrifugal machines, syrup is used to brighten the 
(jolour, and in other cases a small quantity of water. The sugar is 
then removed from the centrifugal machines, and at once packed into 
hogsheads. The sugar thus manufactured in this colony is of a pale 
straw colour, uniform crystal (not too large) of groat brilliancy, and 
dry. A sugar perfectly white and brilliant could as easily be pro- 
duced. 

From the various improvements introduced, tho manufacture of 
sugar is now a very speedy process ; for instances are known where 
from canes in the field in the morning, the sugar has been on ship- 
board before night. 

Sir K. Schomburgk, in his very interesting pamphlet on British 
Guiana, observes that 8 hogsheads of sugar per acre is an ordinary 
crop, 6000 to 6000 lbs. (63 cwts.) per aero not extraordinary ; and 
that on an estate called ‘‘Mary’s Hope,” on the Courantine coast, 
8000 lbs. = 73^ cwts. have been produced. In British India the 
produce is only from 12 to 15 and 20 cwts. per acre, on the very best 
land. In Trinidad the produce cannot bo estimated at less than 
20 cwts. per acre. 

The quantity of rum manufactured in British Guiana is very con- 
siderable. Formerly it was estimated that for every hogshead of sugar 
produced by an estate, there should also be produced a puncheon of 
rum. This estimate still holds good on estates where the ordinary 
process of the manufacture of sugar is practised ; but on estates whore 
improved methods with the use of the vacuum pan ore followed, the 
quantity of rum does not exceed one-half of tho old estimate. The 
great object of proprietors is to extract the largest amount of sugar 
from tho cane juice, and diminish as much as possible the production 
of rum and molasses. 

The rum produced docs not bring so high a price in the market as 
that of Jamaica, not that less skill is employed in its manufacture, for 
no expense has been spared to obtain the best machinery and make 
use of the best methods. The reason of the inferiority arises chiefly 
from two causes : 
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(1) From tlio very impure cane juico obtained from tlio sugar-cane 
grown in this colony. ^ much salt still remains in the S 4 )il that on 
many estates the proscnco of salt in the cone juice can readily l)o per- 
ceived by the taste. 

(2) From being unable to employ water for condensing tbe spirit 
at a lower tem|>oraturc than 84'" Falir. 

In Jamaica the spring wahir brought from tbo mountains is of a 
much lower temjxirature. 

On the best estates till recently tjio whole of tlie molasses was 
manufactured into rum, but now a good many estates rcl)oil tho 
molasses in order to extract all tlio crystallizablo sugar. Tliis, 
however, can only be practised wlftu'e tlio vacuum pan is used. 

Formerly the molasses was ex])orte<l to Great Britain and jiurcliased 
by refiners, but lately a great deal Las boon sent to tbe Tlnik'd State s, 
where a higher price has been obtained. It may also 1 h> state'd that a 
considerable proportion of the sugar of tho colony has gone to tho 
same market. 

Bum when ratified is colourless and possessed of a peculiar odour, 
arising it is said, from an essential oil contiiined in tho rind of tho 
cuno, and wluoh finds its way, in tho skimmings of tho cane juico, 
during its evaporation, in tho swoots U80<1 in sotting up liquor for 
fermentation. Riun is coloured in this colony by caramel priparod 
from good muscovado sugar. 

^ Tho propiu’ maiiufactiiro of good colouring matter for rum is very 
important l\,r this purpose the best sugar should bo solecfced, and 
placed in sufficient quaiitity'^ in a pan on an independent fire, d’lio 
sugar must bo^ constantly stirred with a wooden piiddlo during tho 
^tion of tlie tiro on tho pan, in order to prevent its getting a singed 
taste or flavour ; and when it comes to a consistency, malcing it difficult 
to keep it in motion with tho paddle, tho fire must ho withdrawn, and 
high wmos gradually added to it, under tho agitation of the paddle, 
imtil It coim« to a consistency of thick cream, so that the whole wdll 
bo perfectly dissolved. After this, it should bo pnt into a cask placed 
on end, with two cocks, one aliout 6 inches from the bottom of tho 
cask, tho other about 2 inches from tho bottom, and allowed to 
re^m undisturbed, m order to its depositing tbo sediment left in it. 
until it runs off from the upper cock entirely free from sediment. It 
may then he used for colouring the rum, and about three pints of 
^od colouring matter well concentrated ought to be sufficient for 
100 gaUons of spirit; but different markets require different shades 
of colour, and to regulate the shado of colour must bo left to tho 
^dgment of the person entrusted therewith. Great care sliould always 
De tafcen that the colouring matter does not impart any cloudiness to 

deteWt^^ 

r^mmend colouring matter to bo made in large quantity. 

becomes* The strength 
exported from this colony is about 35 per cent. 

French Guia, ta.— There were in 1874 about 235 hectares cultivated 

* MacRae’a ‘ Planters’ Manual.’ 
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with tho guga,r-cano, and 7 plantations, employing 655 labourers. Tlio 
prodijoo of sugar has fallen off of late years from 420,000 kilos, (o 
250,000 kilos., with a little molasses, and 75,000 litres of rum. 

—kSugar is the staple product of this Dutch colony, hjuI 
the iTiauiifacturo is now being actively carried on. 

Tho following have been the exports for six years : 


i YcAr. 

j Sugar. 

Molus.si's. 

I Rnra. 1 


1 llw 

! j^iis. 

! galU. ! 


1866 

1 18,577,326 

43.^»,933 

; 75,. 594 ; 


1867 

I 21,164,179 

^ 523,738 

i 78,128 i 

i 61,374 i 


1868 

22,593,182 

562,888 


1869 

' 19,600.220 

484,266 i 

i .58,542 i 

1870 

22,^09,21.3 

380,171 ! 

’ 90,373 I 


1871 j 

23,709,797 

317,223 

1 ! 

167,412 1 


Several of the wealthiest owners of estates have introduced the 
vacuum-pan process, making their sugar thereby, and thus rendering 
it more marketable and of higher value. They have also been 
ci't ciing first-class distilleries on their estates, as, tho price of 
nioluSBos being low, they find it more profitable to distil than to soil 
the molasses. 

Ilradl . — Sugar is one of tho great articles of export from Brazil, 
foiming about one-sixth of tho total value of the shipments. It has 
not made the same progress that coffee has done ; its culture has indeed 
ill some provinces been stationary, owing to the proforenco given to the 
growth of coffee and cotton, which are for many reaiions supposed to 
Ix) more advantageous to the planter, as requiiing less capital and 
labour. Tho culture of tlio sugar-cauo is in general carried on in 
tho most primitive manner, and owing to the rudeness of the 
machinery and tho want of knowledge of the latest and most 
improved processes of manufacture, tho quality of Brazilian sugar 
is, with some few exceptions of note, greatly inferior to that of other 
American countries. However, in this as in most other matters tho 
Brazilians aro seeking U) put tliemselves on an equality with other 
nations, and many enterprising planters are availing themselves of 
tho latest improvements tliat machinists and scientific men have 
placed at their disposal, Tho sugar-cane can be grown in almost 
every part of Brazil, but is raised chiefly in the provinces of Bio 
Janeiro, San Paulo, Bahia, Pernambuco, Paraliyba, Ccara, Alagotis, 
and Bio Grande do Norte, The oxjiorts of sugar were in 


Arrolxw (32 Iba.). i Arrubw (32 lb ? ). 

\8VS 5,209,721 ' 1863 10,121,719 

1853 10,681,;>41 1872 9,762,135 


The average annual value of tho sugar exported is about 
2,500,0001. 

The larger planters manufacture their molasses into mm, but( 
many of tho small growers produce a sui[)erior quality of spirit, which 
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is mnch prizcxl. The average of the exports of rum in pon\xis of 
six years was as follows : 


Cana-Us ofabout j CaniuUs of nlAMii 

tofagfil.Vn. ; I of « cai:..!,, 

1841-46 2,526,200 1853-58 2, 700. MU 

1847-52 2,503,373 I 1850-63 (tivc yoars) 2,5(V3.;u,S 


The variety of oano grown by preference now in this country is 
the Salaiigure, as the Cayenne cane, so long in use, from the nogli- 
goiico exhibited in its culture, btxramo a victim to the epiJ(unic 
that attacked it, whereby it lost all its sjmchariru) (|iiulitieH. It is 
BJiid that the Sahuigoro cane gives an amount of sacchivrine alrioyt 
fabulous ; its vegetation is most luxuriant, requiring little tttre. lUit 
all recent intro^iuctions in Brazil present the Kamo phenomoua at the 
onset, os was the case with the Cayomio cane; and such new snb-iti- 
tutes will be of little avail if the method and care in its cultivation Ik) 
c-arried out in the old fashion. 

About seventeen varieties of this plant have boon acclimatized and 
cultivated in Brazil, and considerable (piantitios of }>lants are an- 
nually distributod to planters by the Imperial Institute of Agri- 
culture hero, 

Tho Salaiigore cane is now more attacked by the disease than its 
predocioasor, and to such a degree that very few districts are exempted 
from that plaguo. 

The w'holo bolt of soil from the Amazon to San Paulo is suitablo 
to the cultivation of tho sugar-cane, although it is more fully de- 
veloped in the northern provinces of Pernambuco, Alagbaa, Sergiin), 
Bahia, and Kio Janeiro. 

Its cultivation is remuuerativo, especially the species called Salan- 
gore, which yields 11 to 14 per cent, of juice. In now UufU a single 
hectare yields 100,000 kilos, during fifteen months. An active, intel- 
ligent labourer is supposed to take care of two hectaras, which would 
produce 1000 kilos, of sugar, worth 150/. Tho cost of production in 
Rio, whore wages are high, is about 14/. per hectare, leaving a not 
profit on two hectares of 60/. But the profit is greater when tho 
condition of the land admits of the use of the plough and other 
improvements. In the manafaoturo of sugar great vantage bus 
attended tho use of steam as the boiling medium of liquids at a l<m 
temj[)erature, and that of turbines for the forced clearing of the crys- 
tallized materials. 

The exports of sugar from the port of Bahia in 1866 were about 
48,000 tons, and the average of the preceding twenty-five years was 
only 41,000 tons. The cultivation of sugar in Bahia, incontestably 
at one time the most flourishing in the province, has of late yeais, 
from the invasion of a malady in tho cane, given unsatisfactory 
results, probably through the exhaustion of the soil, upon which crop 
after crop was cultivated, without system or science. There were in 
1871, 1010 registered sugar mills and 700 not registered in the 
province of Bahia. In the adjoining provinoo of Sergipo there wore 
700 sugar mills. The production in the province of Bahia in 1870 
"Was 70,000,000 lbs. of sugar, and over 2,000,000 litres of rum, 

h 
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Tlie old syetom of planting, as banded down from colonial days, is 
carried on, but there are indications of an awakening spirit to adopt 
RUjxirior methods. Ploughing and maunring, as understood by an 
Englisliiuan, are almost entirely ignored. Tlieio are within this pro- 
viiico lo45 “ engonhos'* for manufacturing sugar, besides a grout 
nuinher of small growers, who make a coarse sort of sugar (rapadura), 
ill ordinary use among tho population of the '* Ild extent of this 
country, and not brought to market. 

The progress of sugar production in Brazil is shown by tho fol- 
lowing comparative exports : 

1800-61 148,858,700 

187P 72 312,380,000 

The total quantity mado, without considering the inferior products 
of molasses and rapadura, or coarse cake sugar, is estimated at 
617,760,000 lbs. annually. 


Voar. 

Qxirtnlity. j 

VuUir‘. 


, owts. 1 

£ 

1861 

2,261,701 

2,164.700 

1865 

2,116,767 ! 

j,624,21<; 

iH6(; 

2,585,730 ! 

1,876,816 

1867 

2,316,780 

1 ,664,(515 

1868 

2,430,401 

2,280,631 

1860 

2,601,300 

2,801,651 

1870 

2,665,278 

2,822,674 

1(^71 

2,706,30,5 

! 2,330,881 

1872 

2,830,802 

; 2,657,735 


Tlie export of sugar from tho port of Pernambuco, in bags < f 
160 lbs. weight, was as follows : 


18fK)-6l 780,476 i 1866-6.7 5:i7,7S() 

1861- 62 861,728 i 1867-68 640,742 

1862- 63 724,784 j 1868-60 800,124 

1863 64 712,035 | 1800-70 706,234 

1864- 65 504,223 j 1870-71 600,250 

1865- 66 721,055 | 


besides 00,045 barrels in the latter year. 

Bri/ish Honduras.— -There are now 9G36 acres under crop here. * 
The cultivation of the sugar-cane has boon steadily progressing, anti 
there is little doubt but that it will bo tho great staple of this colony, 
notwithstanding its many other valuable and important product^!. 
In 1862, 177^ tons were shipped; in 1871, over 2300 tons. 


Year. 

Sugar. 

j Rum. 



1 gnllb. 

1867 

S6<S 

53,714 

1 1.S6S 

1,025 

' 30,268 ' 

1 18(5!) i 

1 1,031 

i 45,006 1 

1 1870 

1 1,478J 

* 49,442 

I T871 

i 2,320^ 

I 65,848 1 

t 1S72 

i 2,203 

i 

1 ** 1 

1 
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Improved agriculture is wanting ; for tlio land, if pjopcriy tilled, 
is capable of jirodiicing as miicb per aci'c as Deiiiorani and at less 
cost ; for the rivers drain the land, and thus save the vast expense of 
both macliinery for puiuping, an<l the labour for kee.j»ing open 
trenehes tor tiraiuage absolutely uocesHary to keep tlio cultivatt;d bind 
above water in Deinerara. 

The siigar-cane succc^ls VQ|jy well in most of the eountrios of 
Mexico and Central Amorua, soutli of 28^ The most productive 
plantationR ar«i on the declivities of the table-land, and in the lower 
plains to tlje elevation of 6400 feet alK>ve the st^a ; but in places well 
sheltered, the sugar-cane grows nearly as high as 7000 fix^t. Tliose 
plantationa are most numorrnis iu the valley of the llio Santiago, aiiil 
on the plains towards the Pacific. Their }>roduce is very consider- 
able, but nearly the whole of the sngjir is consumed in tlie country. 

Colombia.- Tho sugnr-cano has hitljerto be< n cultivated in Cart, ha- 
geua only in small ([uantities, for making rum and o spirit calleil 
anisa<lo ; but an enterju ising firm jdaiite<l in 1878 about 800 acres of 
cane, dro., and imported large mid j>owerfni sU^ani Tnuchinery, at an 
outlay altogetlior of 20,000/., and they antieijiated from their first 
year’s crop 10,000 cwts. of sugar. The climate and rich soil are 
p^uliarly adapted to the growth of the sugar cano. The cliicd 
difficulty is labour, and they have imported ludiaii coolies from 
Jamaica. 

Venezuela . — This State hfu* never been a sugar-exporting country, 
:and the export which has been carried on may be said to have been 
almost eiclnsively confined to bro\vn or muscovado sugar, and only to 
have attained any importance for about five-and-twonty years, between 
1830 and 1855. 

The following shows the total exports in 2>enodB of five years : 


i Yw. 

* Qtiantity. ' 

AveracdPrloo 
|f^r lb. 

1 

1 

IbH. 

ceotji. 

1 m2 3(y 

3, ,573,222 1 

5 

1 1837-41 

2,107,708 1 

13i 

1842-40 

2,834,284 

Ilf 

im-5i 

5,338,267 

H 

1852-.'50 

466,039 

28 

1857-61 

i 16,205 


1862-66 

1 314,580 



In 1870, owing to a falling off of nearly 30 per cent, in the pro* 
luction of sugar in Cuba in 1869, a remunerative demand suddenly 
prang up for Venezuela sugar, and largo shipments of both musco* 
ado and clayed (papelon) were made to Philadelphia and New York 
^ cents, per pound. As the crops have produced much more than 
^nld be used lo^ly, the planters are glad of a profitable outlet fur 
tiipmcnt. In 1873 the export of sugar from Venezuela was close 
pou 5 000,000 lbs. 

IVrM.— The sugai*-cHne grows with the greatest luxuriance, and it 
sufficient te plant it once to have constant yields from the roots 

L 2 
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(rattoons). It is very commeu to see roots of this grass with more 
than twenty vigorous cane stalks. It promptly develops itself, and 
ripens at the end of six or seven months’ planting. Tn the momi' 
tainous parts it is not grown for sugar, but to obtain aguadiouto 
(spirit), of which the natives are very fond. 

The sugar manuhictared in Peru maybe estimated at 720,000 cwiy. 
per annum, of \vhieh there is sent to Chili 100,000 cwts., to California 
50,000 ; the remainder being used iif the country. 

It is produced in the following places, and in the quantiti<js 


named : 

Cwts. 

Pimental and Sau Jose 1(50,000 

PacaBiuayo 120,000 

IW alabrizo 120, 000 

Haanchaoo and other amall ports 00,000 

Cerro Azul 200,000 

Piaco and Lomaa 00,000 

Total 720,000 


In the valley of Canote, interior to the port of Cerro Azul, wliich ib 
not more than 80 miles south of Callao, are 8(3vcral sugar-cane planta- 
tions, with manufactories for sugar and rum ; these are called 
haciendoH.” This valley produces annually sugar and rum worth 
more than 400,000?. There is a sugar relinery in Callao,* 

In 1871 the exports from San Jose de Lambayoqiie were 58,251 cwts.. 
of white crushed, muscovado, and coarse brown sugar. This 
about the same as the previous year. The crop would have l)ecu 
larger but for disastrous floods, which ruined all the small farmers. 

The import of Peruvian sugar into Great pritain is increasing 
rapidly. The following figures give the receipts in each year from 
1870 to 1876, inclusive: 1870, 602,000 lbs.; 1871, 8,700,000 lbs.: 
1872, 13,100,000 lbs.; 1873, 31:900,000 lbs.; 1874, 47,400,000 lbs.: 
1876, 100,000,000 lbs. (say = 60,000 hogsheads); total for the m 
years, 201,602,000 lbs. 

Louisiam.— hi 1759 the first sugar mill was erected in New 
Orleans. In 1834 the produce was 100,000 hogsheads, and in 
1840, 119,947 hogsheads, of 1000 lbs. each ; and 600,000 gallons 
of molasses. 

In 1846 there were 762 sugar estates, of which a little more than 
half worked by steam-power, and the rest by horse-power. The crop 
of sugar was 204,913 hogsheads. Of the estates, 767 used the oM 
process of open kettles for granulation;; and 6 used the vacuo process, 
with its expensive appendages of filters, animal charcoal, &c. 

In 1853 there were 1481 sugar-houses in operation, of which 
worked by steam-power, and 688 by horse-power ; 63 used the vacmJ 
process. The crop of sugar was 321,934 hogsheads. 

The sugar interest of Louisiana, which was almost annihilate'! 
during the war, is again rising to prominenoo.- In 1861 the 
was 449,410 hogsheads; in 1864 it was but 6668 hogsheads, 
from that time it grAdu^ly rose until, in 1869, it was 87,000, and ^ 
1870, 144,881 bogheads, which was more *han a fair average yiel4* 

♦ Mr, Hutchison’s Consular Report, 1871. 
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In 1872-78 the crop was 108,520 hogshoails of sugai*, and 8,890,640 
gallons of molasses, made by 1181 sugar-houses. 

The product of a hand on a sugar estate is put down at tho cultiva- 
tion of 6 acres, producing 6000 lbs. of sugar, and 125 gallons of 
molasses. Two crops are made in succession on the same land, ono 
of plant cane and one of rattoona ; it then lies fallow two years, or ia 
planted w'ith Indian corn or peas. An acre yields alxuit 1200 Iba. of 
sugar. Tho homo production cjf tho United States ju 1870 was : 


Lbn. 

Su^ar from o-nno, say 87,000,()()0 

u gar from rnai )lo 28 , M ii , C 4 o 


Total 

.. .. 115. 





Molaisixis from cum' 

.. .. fi, 

,5U3,323 

„ rtor^hum 

.. .. u; 


„ maple 


ii'.u ,0.')7 

Total 

.. .. 



The foreign imjK>rtatioii of like products in 187.'> into the United 
SUtes, as compared with tho above, stands thus : iSugar, including 
Mclado, l,5r>7,795,()H8 lbs.; molasses, 43,538,009 giJlons. 

fn June 1872, ]\Ir. lianice, ono of tho oldest sugar plantt‘-rs of 
Louisiana, left New (hleans for tho Pacific 0(x>an, fur the purpose 
of procuring a fresh supply of sugur-canos for phinting, as it bad been 
fouud thi\t the old (h’ordo caii<‘ originally introduced by Cuhunbus, and 
gwiorally caltiv.ited in the West India Islands, liad degenerated. 
Tho ribbon cane was brougld. in by a vessel from Java, and had 
p^)ved himiy, ]\Tr Lapico, «»n visiting Singapore, found that tho 
ribbon cane bad been entirely abandon^, and a now kind from Java 
was in genend cuilivation. It is of a .purple colour, and very small 
light strip s. Anotlu r now kind of cane has boon . intrwluccd into 
Boriioo trom Now (-aledonia. At Saigon he obtainfxl sonio spooimons 
of a variety called tiie clepbnnt caue. The old ribbon rjario is being 
cultivated in Madagascar. The result of Mr. Lapice’s voyage on 
behalf of tlie li^misiana sugar planters, was the oifival of a stcamshi]) 
with 11,000 cuttings from various new kinds of canes. 

1 ho * New Orleans Picayune,’ writing on the sugar manufacture 
there, observes ; 

‘ It appears that while the sugar-cane contains nearly twice as much 
sugar as the beetroot, in the process of extraction more sugar is 
obtained from the latter than tho former. Millions of pounds of 
fiugw are thrown away in Louisiana every year. The sugar exists 
in tho cane in a crystallized form, and cannot be pressed out. It 
^ust be dissolved out by water. The fact that the Louisiana sugar 
f^dustry needs the aid of science fully to develop tlie wealth of tho 
Dtate ne^ not be longer concealed. The agriculturistc of Europe 
in science to their aid, and are thus enabled to compete with their 
enterprising competitors who are blessed with BUix;rior natural 
advantages. ^ 

“ The following figures are well worthy of perusal. They are from 
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parties well vor 0 e<l in the etibject. The amount of beetroots contained 
iu an acre weighs, on an average, 30,000 lbs. The cost of cultivating 
beetroot in Gonnany is 16*56 francs; the internal revenue, 19*05 
francs — 6*70 dollars per ton of 2200 lbs. Cultivation of beetroots 
in Franco, 18 francs ; internal revenue, 32 • 35 franco -10 • 07 dollars 
for 2200 lbs. Percxntage of sugar in roots in France, 5 to 12 per cent. 
Percentage (jf sugar in roots in Germany, 6 to 18 i)er cent. The 
internal revenue is in Franco fixed on the juice after it is extracted 
from the beets. In Germany it is levied on tho weight of the beets. 
Quantity of sugar manufactured from 100 lbs, of beets in France, 
7 lbs. = 14*28 per cent. Quantity of sugar manufactured from 
100 lbs. of beets in Germany, 8 lbs. = 12*5 per cent. In both 
Franco and Germany the average per cent of molasses is 3*33 per 
cent. An acre of Hiigar~Ci\no (canes that are brought to tho sngar- 
house to bo manufactured into sugar) costs in culture in Louisiana 
50 dollars. Last season 148,740 acres of canes were taken to the mill 
in Louisiana. Tiie average quantity of Isaacs per acre was, this last 
season, 44,058 lbs., and the c.ost per 2200 lbs, 2*50 dollars. That 
year 6,553,108,807 lbs. of canes wore passed through the mill j the 
juice produced had a density of 8'^ Boauine, to 14*4 percent, 
of pure sugar per 100 llwj juico ; but only 12*96 lbs. of sugar for tho 
90 lbs. juice contained in 100 lbs. of canes. When the sugar is drawn 
from the batterie or strike-pan, it contains water of crystallization 
equal to 15 per cent., whudi, added to tho 12*96 of sugar, are thus 
dividtxl : 8*912 sugar, 5*962 molasses — 14 '901 per cent. The quan- 
tity of sugar produced last year (1872) in Lonisiauu, 146,906,125 lbs. 
The quantity of molasses produced last year, 110,219,588 lbs. Tho 
cost of manufacturing sugar, and the expenses in fuel, hogsheads, 
barrels, freights, commissions, &c., at least 4 cents per lb. of sugar. 
(,)uautity of sugar that should liave been produced was 586,018,250 lbs. ; 
of molasses, 8,90,675,500 lbs. 

‘‘The question now comes, Can machinery be made that will 
extract the whole of the sugai* from tho cane? Many of the ma- 
chineries now in use in Europe for tho manufacture of beet sugar 
would exhaust almost tho whole of the saccharine contained in the 
sugar-cane. But those apparatus cost very high in money, and 
roepure a great many hands to work them ; presses to operate on 
500,000 lbs. cane in 24 hours would necessitate from 48 to 50 hands 
to attend to them ; to the juice water must be added at the rate of 
25 to 30 per cent. The quantity of sugar left in the pulp, from 
1 to per cent. Diffusion to work the same quantity of cane would 
require, to attend the diffusion vessels, Ac., 20 to 26 hands; Some 
20 per cent, of water is added, and the cosettes or slices return ^ per 
cent, of sugar. The use of centrifugals or turbines to displace the 
saccharine from tho pulp would be very costly. A sugar-house to 
work 500,000 lbs. (nearly 230 tons) cano per day would require 
115 hands to be all the time on duty. The cost of a beetroot manu- 
factory is from 32,000/. to 40,000/., and some run as high as 160,000/., 
200,000/., and even a great deal more. One in the Grand Duchy of 
Baden, ‘ Waghausel,’ manufactures nearly 60,000 tons of sugar yearly, 
and has cost over 1,000,000/. Many of tho planters are of opinion 
that beetroots would be profitable in Louisiana as a sugar-rendering 
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plant, and conld be cultivated in lion of the sogivr-cano. Sugar could 
ii.»t 1)0 made from beetrootH with tbo nmehiiuTv wo imw poRH-hs llud 
wo the laacbmery wanted to make sugar from beetroots, wo would 
then, from oue acre of canes, maiiiifu-ture more ttitnir tluui from 
five fu-res of l)e<d, roots. Supposing sugar could be made as ehoap 
from heetfl, could our sugar makers learn how to make tin* sugars 
In Lurope uliuost every sugar maiiufactoiT ia attended by one or twu> 
chemists, besides almost every railroad train running to Paris fakes 
^ Messrs. Diibrunfault and other cliondets sampbjs of either n^ols or 
juice or syrup to be analysed. At the matmfj'ictory the juitu; lias a 
density indicating 10 or 12 per cauit. of sugar, and the drlirdemues .wre 
so great it is necessary to know wherefrofii they come. In overy 
factory the beotroots arc woigl-ed, all the juice is mcasunsl, the density 
recorded au I proved at h ast eight or ten tiim s p<*r .lay, and the 
percentage callc<.l for mu>t be found. It would lie very amusiiig to 
see our pjanters frying beet-jinc^o ‘ in our open kettles,’ and therefrom 
trying to make sugar. Tho black stuff comijig would rather frighten 
thorn. Give uh sugar-canes yet (although it is said they are dogeno^ 
rated) witli deep-drained lauds, ‘ rciiowe<i with peas/ thorough deep- 
ploughed land that will produce cane 8 feet l(»ng when cut for tho 
mill, and weighing 125,000 lbs. (nearly 00 tons) to the aero, if the 
jiiioo bo lk*ftume ^ 12,0(>0 lbs. sugar and 8000 molas.s<is ; others may 
cultivate beets, Peligot is right when Im says: ‘ If in Efirojie wo had 
tho sugar-cauo wc would furnish sugar to the world, and so chea[) as 
[to defy computition.’ Tho apparatus us<}<l in Cuba wdll do l)ettor than 
^either presses or ditfusion, the tanks l>cing so conatrT]ct< d that a very 
‘deuse juice is prcsluced. If the mill would give juice at 8 Ik^aurnd, 
‘the displacement appamtufi with the same canes wi'uld fiirnish juice at 
o *5 to 9 Illume. If more fuel is requind, it is simply because a 
iiargcr quantity of sugar is produced. Two or three haiuls win work 
the apjjaratuB. Only onc-half of the power is required to si ice c;uies 
ithat 18 now used to press the cano with rollers, i ln- b.tgass^j used in 
Cuba contains 13-5 lbs. of sugar to 100 lbs. Ivaguso (each lOU Ihs. 
of canes giving 40 lbs. bagasse, 250 lbs. cam s gave tho 100 lbs. 
bagasse), and a little over 10 lbs. of the 13 - 5 ibs. of sugar were 
extracted. Had sliced canes been used insteiei of bagasse tho ex- 
banstion would have been ranch more coiupleto. In cvHpf>rfiting 
su^r in Louisiana, fuel equal to 1 lb. of coal is iip«d to evaporate 
o lbs. of water. In Europe 1 lb. of coal evaporates 0 lbs, yf water in 
m&nalacturing beetroot sugar.” 

The following details of tho sugar-cane, its cuntrmtH, and the 
manufacture of sugar from it, are well worthy tho attention of all 
interested in its culture : 

gallons of juice at 8^*5 Beaume produced on a plautatioii 
104:8 lbs. of sugar and 480 lbs. of molasses.* 

. One gallon of juice at 8^*5 Bcaumd will weigh 8*96 lbs. avoir- 
gallons of juice will weigh 11,111 lbs. 

100 lbs. of cane contain 90 lbs. of juioo. Then 11,111 lbs. of 
aice are prcduced by 12,345 lbs. of cane. 

At 8 *5 Beaume tho juice coutainfi 16 *0 per cent, of pi’ire aJld dry 

^ 11>111 Iba. of juice, having that density, will produce 

* 00 lbs. of sugar. 
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When the su^r is taken out of tho boiler, it is combined with 
water of crystallization, which, being added to the 16 • 3 per cent, of 
pure and dry sugar = 17 * 595 per cent, of sugar and molasses; of 
this, thr(je parts arc sugar and two parts are molasses, and we have 
for the 11,111 lbs. of juice at 17*696 per cent. = 1665 lbs., of which 
1173 arc sugar and 482 molasses. 

This plainly demonstrates that the loss in the manufacturing was 
427 lbs. of sugar and molasses. Also, we can perceive that with 
11 • 8 lbs. of cane 1 lb. of sugar and 0 * 48 of a pound of molasses were 
produced; that, had there been no loss in manufacturing, 10*6 lbs. 
of cane would have produced 1 lb. of sugar and 0*66 of a pound of 
molasses ; and that, if no molasses had been produced, but the whole 
juice had boon converted into sugar, 1 lb. of sugar would have been 
produced by 7*26 lbs. of cane. 

Toe land, according to quality, can grow or produce in Louisiana 
from 18,000 to 46,000 of canes to the acre ; the length of the cane 
will vary from 3 to 8 feet ; their weight being on an average 10 ozs. 
avoirdupois to the running foot. 

Canos 4 * 6 feet long, weighing each 8 lbs., and growing 350 per 
row, of 100 foot long, would give 61,126 lbs. to tho acre. As an 
averugo, the acxe can be sot down at 60,000 lbs. 

When canos are cut before they are injured by the cold, they can 
bo kept for making sugar from three to four months. They lose 
some of thoir water of vegetation ; the sugar does not change in tho 
least, and stays in perfect preservation. 

May 9tli, 1873. — Seven months ago, that is, in October, 1872, cancs 
wore cut to plant ; the sugar in those canos is yet in perfect preserva- 
tion, tuid tho juioe has a density of Beaume. 

Tho joints of a cano that lias dropped its leaf contain only crystal- 
lizablo sugar. Tho buds, or young suckers of tho joints, prodneo 
the larger part of tho colouring matter found in the juice. In 
litniisiaiia the density of tho cano juicvo varies from 6° to 10° Beaume ; 
8’ *5 Beaunio being the average; 16*33 per cent, of pure, dry sugar. 

With displacement of methodical washings, tho sugar contained in 
the sugar-cane can bo easily exhausted. When thoroughly defeeatml, 
tho juice of the cane is very easily manufactured into sugar, and the 
whole of the sugar-caiio can be made to crystallize. 

The planters require from 36 to 65, and even more, pounds of cane 
to make 1 lb. of sugar, and 0*66 of a pound of molasses. The 
average for tho State is 2*25 lbs. of sugar and 1*50 lb. of molasses 
to 100 lbs. of cano. Thus 100 acres, or 6,000,000 lbs. of cane, are 
equal to 


135,000 lbs. of sugar, at 8 c 

.. .. 10,800 


90,000 lbs. molasses, at 4 c 

.. .. 3,600 



— 

14,400 

Expenses, culture 

.. .. 6,000 

Manufacture 

.. .. 5,400 


'faxes, overseer, engineer, Ac. 

.. .. 2,000 

12,400 


Total .. 


$2,000 
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We Lave demonBtrated that 10*5 Ibe. of caiio can eaftily prodiuo 
1 lb. of sugar and 0*6G of a pound of molasecs. Thou G,000,()00 ILb. 
of cane wiU produce equal to 


571,428 IhH. of Fiigar, at 8 c. .. 

.. 45,713 

24 

380,352 Ibn. lUMlauibea at 4 c. .. 

.. 15,236 

08 

GO, 35 

Expensos, culturo 

.5,000 

00 

Manufacture 

.. 11,351 

32 

Taxes, overseer, engineer, &c. 

.. 2,000 

00 

18,35 


Total $42,000 Oo 


6,000,000 lbs. of cane manufiwtilrcd into sugar of firsts, seconds, 
etc., would produce (white sugar) 

I $ 

750.000 lbs. of aiignr, at 1 2 c ‘J 1 , 2U0 

140.000 lbs. niolas«(!B, at 3 c 4,200 

0r>,400 

. Expensca 25,100 


15)tal |70,000 


Concrete sugar contains 10 per cent, less water than ordinary 
sugars, which usuiilly have sugar three and inolasBos two parts. Thus 
6,000,000 lbs. of cane nianufa<;turcd into concrete would produce 
8()7,510 lbs. of sugar at the |)ricc of some 7 cents jHjr pound, or 
jj560,725; less expenses, K20,725 = ^10,000, 

India , — A few particulars regarding the earliest development of 
the sugar industry will not be found uninteresting. The sugar-cane 
is a native of India and Indo-Uhina, where it was exclusively cuUi- 
vatod from remote ages down to the middle of the thirteenth century. 
At this period the trade extended itwdf into the countries beyond the 
Ganges, and the cultivation was speedily taken up in Arabia, Byria, 
and Egypt. Gradually the plant was iutnxluced into Cyprus and 
Sicily, and thence into Madeira and the Canary Islands, ere long 
becoming in Spain and France a favourite object of culture. In the 
beginniug of the sixteenth century, the sugar-cane was imported iiibj 
St. Thomas and St. li<jramgo, where its culture was rapidlji deve- 
loped, and a systematic Irado established in those colonies. 

The sugar-cane was doubtless known in India from time immemo- 
rial, and grown for food, as it still is in the present day, chiefly in 
those regions which arc unsuited for the manufacture of sugar. From 
the elaborate investigations of Ritter, it appears that it was originally 
a native of Bengal and of the Indo-Chinese countries, as well as of 
Borneo, Java, Bali, Celebes, and other islands of the Malay Archipe- 
lago. But there is no evidence that it is now found auywdiere in a 
wild state. 

The extraction of the juice from the cane — the first step toward the 
manufacture of raw sugar — was, in early times, effected by^the rudest 
appliances. The stump of a tree, the upper part of which was carved 
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into a rude resemblance of a human head, was regarded as a deity, 
which enabled the ancestor of the poor ryot of the present day to 
obtain the juice which would yield the much-prized sweet crystals. 
Into the hole representing the mouth of tlm figure, or into one made 
lower down, was inserted tbe end of a long pole, which served as a 
lever to crush the juice from a piece of cano placed between it and 
the stump.* The Buck Indians or Caribs of British Guiana, it is 
curious to remark, now employ an almost cjcactly similar contrivance 
for a like purpose, j 

This ineffective method gave place to one by which the juice was 
crushed out in a mortar. The primitive mill still used in Dinajpur 
is an adaptation of this plan, and is constructed as follows. A sound 
tamarind tree being selected, it is cut down at about two foet from the 
ground, where it may be a foot and a half or more in diameter. The 
stump is then hollowed out in the form of a mortar, and from the 
bottom of the hollow a hole is b<ued a little way perpendicuhvrly. 
The exterior of tbe stump is next pierced by a hole which meets tlie 
previous boring obli'juoly, and thus affords an outlet for the juice, 
wl)ich runs into a straiuor Jixe^l over an earthen pot sunk in the 
ground amongst the roots of tlio tree. The pestle, it is to bo observed, 
does not pound the pieces of mne, but crushes or squtKJzes them. It 
consists of the trunk of tv trtH) some 18 or 20 feet in length, and about 
H foot in diameter, rounded (jff at the larger end, wbicdi is placed*in 
the hollow of the mortar in an inclined position, A pair of oxen are 
yoked to a horizontal polo, which is supported at the outer end by a 
bamlvoo hanging by a noh^h made in the root end from the upper and 
smaller end of the long pestle, vfhile the other end is attached by a 
loop to a bauiboo hoop which encircles the stump, and thus acts as a 
runner. The pestle, therefore, forms a double-armed lever, the ful- 
crum of which is situated at the edge of the mortar, the cane boiiig 
crusheni between the sides of the pestle and mortar respeotively. The 
force with which the pestle acts is increased by the driver sitting 
upon the outer extremity of the horizontal pole, and sometimes by 
weights being added. Such a machine, however, is totally ineffectual 
to crush the cane until it has been first cut into small pieces. To 
this end a bamboo stake is driven firmly into the ground, and a deep 
notch made in the end projecting upwards. The attendant passes die 
canes through this notch, which slits them longitudinally, while he 
cuts ofi^tbo slit canes, in lengths oi about a foot each, with a rude 
chopper. 

The sugar mill of Chinapatam is a slight improvement Instead 
of the standing stump of a tree boin^ used, which could only be done 
when a suitable tree grow on the desired spot, the mortar is carefully 
fashioned out of the trunk of a tree some 10 feet long, 8 feet of 
whioh is firmly embedded in the ground. The hollow, for two-thirds 
of the depth, is in the shape of an inverted truncated cone, the 

♦ The sugar-cane appears to be referred to in the Rig-Voia, probably the most 
ancient work known iu tbe world, and in the Mabibh&rata. The Agnl-^Sir^a also 
contains a reference to the ait of sogar-boiling. 

t Her. W. H. Brett’s ‘ Indian Tribes of Guiana * contains a coloured plate repre- 
senting Caribs eroshing sugar-cane in this manner. 
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remaining ihird being cylindrical, with a hemitphorioftl projection at 
the bottom, like the lower part of a common btuvr boulo. A bvrked 
branch of a tree in worked down, Robinson Crusoo-like, to a l>eain 
or plank some 4 or 6 inches in thickness, and var}in^ from near 
18 inebos in breadth at the single end to loss rliau a foot at the 
forked ends, when, by-tho-way, it baa touch the appearaneo of a 
monster boot-jack. This beam is placed horizontally with ti»c hollow 
against the mortar, and the bullookil river sits on tlie iiiiiiiviticd ond 
b) which the cattle are attached, while the beam turns miind tlio 
luortar like a sorew-koy wliich if too largo would slip round a nut. 
The pestle is a pu^.‘e of hard wood of tho usual iV.rni, n iiic.h i-- d 

down by a beam, one end of which is atlachod cither .lirci *!y ovet- or 
near alxive tho undivided end of tho lower h-oam. 'Du re is a )ioIl(»w 
on tho under side of this upper In^am immediiitcly ov<'r t):e inerttu', iii 
which rests the top of tho pestle, tho otht r oxtreioity being pulled 
downwards by cords attached to tho foik^ni tuids. by lightt nnig v»r 
slackening these cords, tho upper beam acts as u regulating irvt.r to 
give tho postlo more or less force. Tlie whole arrangcruoiit, wlien at 
rest, luiH very much the appearance of a huge limcw;i|uc'‘/.er. 

Tho transition from the arrangement last described to tlie vortical 
wooden roller mill now in use at Ohica llallapuro., and in other parts 
of Lidia, was but natural. Wo find in this mill the same idea cf a 
lever pressing upon tho top of ibo pc'^tle applied ti» another pui poso, 
in the beam which is fixed to the top of the longer of tlie two ridlers 
which projects above the framework in wliicdi tluiv aie placid. Tho 
other roller, which is only the height of tho frame, turned by tlio 
four spiral grooves and ridges at tho upper end being iuinu j.*! agaiu^^t 
corresponding grooves and ridges on the long roller. The trrtUrtini.s- 
siou of motion l>y means of the cog-wheoLs of modern times is thus 
seen to have hud its origin, probably many centuries before tho 
Christian era, among the ancient inhabitmitH of Indni. * 

To place two such cylinders of hard wood in a frame, horizontally 
instead of vertiiuilly, so that they could be turned by two men, one at 
each eud, and could be easily moved from place to place, was tlie 
simplest w'ay of meeting the rei^i^uireraeutH of those svlio had but little 
cane to squeeze. Its cheapness, however (it can be nmlo for two riijKXJH, 
was probably tbe greatest inducement to its ailoption. tiuch 
mills are in common use near Calcutta. They lire almost univorually 
employed by tbe Chinese, amongst whom they are convoyiMl from 
place to place, along the rivers and canals in tho sugar disirii ts, by 
migratory sugar boilers. Being temporarily eit t ted in some central 
spot, where tho produce of several farms can bo conveniently brought, 

* Sea lUports from the officers of the Ea&t India Company on the cuUiiation of 
sugar-cane in Hindostan. Dr. Roxburgh, Mr. Touchet, Mr. Cardin, Mr. Pe»Jdin'jton, 
Dr. Tennant, Mr. Prinsep, Captain Slecmas, Dr. Wallich. l^r. Buchanan, Mr Jl unes, 
Mr. G. H. Smith, and others, ‘ Aswlic Society’s Journal,’ *Tj*an5af tioua of the Agri- 
Horticnltoral Society,’ and Parliamentary Report from the .olccioxTiiijittee apjxdnled 
to inquire into the matter contained in the petition of the h-ist India Coiupany, com- 
plaining of the imposition of duties on East India prorluce. A woodcut of each of thew; 
three ^nds of mills may be found in Ure’s ‘Dictionary of Arts, Manufacturer, and 
Mines/ sixth edition, vol. iii.; and of the two last in ‘Chatnl^rs’s Eucyclo]>a;dia,’ 
vol. viii. 
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thf worfemen are kept in constant employment until tlie canes near at 
hand are all cut, and another move becomes necessary.* 

Wo thus find, in the reconis of the ancient arts of Hindostan, roller 
mills for crushing cane, both vertical and horizontal, which are barely 
improved amongst the same people at the present day, and are exact 
prototypes of the machinery now in use. 

The first mills used in more modem times were known as edge- 
mills, and are now chiefly used for crushing oil-seeds, apples (in 
cider districts), and in tanneries. A largo heavy wheel, generally of 
siono, was mode to revolve vertically upon its edge in a small circular 
area some 8 or 10 feet in diameter, by cattle or wind power. The 
pieces of cane were strewed in the concave path of the wheel, and the 
juice flowed away by a channel formed for the pnrpose. Pere Lafitau 
relates the donation to the (lonvont of St. Benoit by William II., 
King of Sicily, of such a mill for criislnng sugar-canes, along with 
its privileges, workmen and dependencies, which remarkable gift 
hoars the date 1166.1 

lu the next century we find mention of the use of vortical wooden 
rollers in Kurope, the introduction of which is generally attributed 
to Gonzales de Volosa. In the fifteenth century their use crept to 
Madeira and tne Brazils. Early in the century following roller mills 
wore established in Hayti and in other places contemporaneously with 
tbo spread of cane cultivation. The old vertical wooden mill is still 
to bo found in many places in the West Indies and elsewhere ; and 
more than one may now bo seen at no great distance from Port-of- 
Spain, Trinidad. 

From wooden rollers to those of stono and then of iron the progres- 
sion was unavoidable. Many examples of stone rolior vertical mills 
are still in existence, whilo vortical mills with iron rollers ore, oven 
now, comparatively common. Ligon states that when he visited Bar- 
bados in 1647, the planters were* ignorant of many things, and 
amongst others he mentions “ the true way of covering their rollers 
with plates or bars of iron.” J This information, it appears, they 
obtained from Fernamhuck (Pernambuco), in Brazil, whence they had 
“ gotten plants.” 

Cattle gave place, subsequently, to wind and water power, both of 
which are still largely used in remote districts. As recently as 1848 
a mechanical engineer found it necessary to call the attention of the 
planters of Trinidad to the superior advantages of steam-power, 
which at that time seemed not to be fully appreciated. § The use of 
steam has enabled boiling houses to be erected, and consequently 
estates to be established, in situations where it had been impossible 
to do so previously. Its employment as the motive power in estates’ 
boiling houses may now be said to be general, although it offers a 

* Sir George Staunton’s ‘Authentic Account of an Embassy from the King of Great 
Britain to the Emperor of China,’ 1797. 

t ‘History des Ddeouvertes et Conquetesdes Portugais.’ 

j ‘History of Barbados,’ 1650. See also Houghton’s ‘Husbandry and Trade,’ in 
the papers issued from Friday, June 17 (No. cccviii), to Friday, September 2 
(No. cccxix), 1698. 

§ See advertisement and correspondence in the ‘ Port-of-Spain Gazette ’ for that 
year. 
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niothod of oconomizing labour in many operations io which it has 
been seldom or never applied os yet, the ailvautaj^efi ol wliich, oven at 
the present day, remain to be estimatou at their true value. 

Within the last thirty or forty yenrs mochniui al engiueom liave 
brought the old model horizontal roller mill to the higliest of 
perfection. The first letters patent evar issued in England, in eon- 
noctioii with sugar manufacture, were granted to “ Wilioii gliby, 
Francis, Lord; Hyde, Laurence; and De Marcatc, Davitl,” fur the 
“ makoinge and frameinge of sugar mills;’ and are elated ano 1111111 - 
bored a.d. iGG3, February 4 — No. 141. Mills have since been made 
of throe, four, and five rollers; but tboso consisting of three r.VlbiH 
have been found to give tbo best results with tlio Iwist ex])endjUire 
of power. ^Sinco the above daio, upwards of -SO patents have been 
taken out relating to machinery for extruetiug tbo juice from the 
Bugar-caue, all of which, with some dozen or so of exceptions, are 
merely adaptations of, or improYOinonte in connection wilb, roller 
crushing mills. 

The iiwplmition of /Ac pi/cc appears to have be<‘n CArriedem in India 
from the earliest times of which any account s discoverable. Al- 
though the mill was universally without shelter, ibe boiling ajt[)iiraturt 
on the other hand was invariably covered by a shed. Tlie range con- 
gisted of a scries of (generally) cieveu earthen boiling jx)ts, 8UH|H'.nded 
between two parallel mud walls about 20 feet long. 1 feet high, and 
18 inches apart, the interstices between the pots being filliHl ia with 
clay. A tine was thus formed, at one end of which wa;^ a large 
circular ir(.n pan, exactly like the present copper, under wbicb wus 
the fireplace — a hole dug in the ground. The iron pan served us 
the teache. 

The arrangement just described has undergone no alteration or 
improvement up to the present day ; neither has the process adoJiUd, 
which is as follows: After the juice has been concentrated to the 
consisteuco of sling — goor or jaggery as it is termed— it is placc*d in 
pots aud handed over by tho ryot, or fanner, to the goldar, or sugar 
boiler. When it has to bear carriage a long distance it is further 
concentrated by tho ryot, until it resembles on inferior descriplion of 
concrete. By the goldar tlio pot extract is put into bags of coarse 
gunny or sack-eloth, which are hung over a number of large earthen 
vessels, and on water being sprinkled on tho tops of the l)ag8 the 
molasses drains away by displacement. The sugar from tho bags is 
then mixed with water in a pan Kke a largo copper, sunk in a 
cylindrical cavity in the ground which serves as a fireplace. AfU^r 
being allowed to boil for a short time, an alkaline solution prepared 
from tho ashes of the plantain tree is added, and subsequcjutly some 
milk. Tho liquor is next strained through cotton, and the former 
prooess is repeated until a sufficient concentration has been attained. 
It ia then poured into earthen pots with curved sides, large at tho 
top and pointed at the bottom where they are plugged with a plantain 
l^fi and placed in a curing shed on a wooden grating at some little 
distance irom the ground. Here they are allowed to drain into 
vemls placed underneath. A layer of moist leaves of tho Valisneria 
fptrdUs is placed on tho top, which after some time is removed, and, 
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tLe crust bcing^ broken, fresb loaves arc added, and the process is 
repeated until complete crystallization has taken place. 

There in one fact which must strike the most casual inquirer into the 
early history of sugar manufacture in its birthplace, and it is one to 
which the attention of the reader may here 1x5 directed. The raw 
produce, which goes by th(! name of goor or jaggery, is made chiefly 
by a number of farmers acting in concert. The process is carried 
out in common by the association, but is specially deputed to some of 
their number who confino themselves to this branch, the prf>duce of 
each man’s land being sent to the common factory. The goor is 
then banded over by tlm ryots to another distinct caste, the goldars, 
wlio make tho solid sugar, some of whom again are sugar-boilers or 
refiners, and others confectioners, who make candy, &c.* The vital 
prinoiplo of division of labour is thus most strictly carried out, tlio 
whole manufacture involving at least tho employment of two sections 
of ono caste, and, whore it is largely followed, two distinct castes and 
no less than five or six sulMjlasses, which implies its division into as 
many different branches. 

The following account is given by Bal)oo Joykishen Mookerjee, 
a zemindar of Hooghly : Two species of sugar-canes, known in this 
(iountry as tho kajlee and the poorer canes, have from time immemorial 
been cultivated in this district (Burdwan), These caues always gave 
tho cultivators very good returns, and their cultivation therefore, in 
former times, gradually increased with the increased demand of sugar 
for exportation. 

“ Whether these crops wore native to tho soil or merely accli- 
matized is not known ; but no account of tho total failure of these 
canes, such os was tho ease with what were called the Bombay canes, 
can* bo gathered from the accounts of the oldest inhabitants. More 
than forty years ago Mr. McDowal introduced the rod cancs from tho 
district of Rungporo, and they were thence called tho Shahiban 
Khooshir. Tho cultivation of this species of cane spread very 
rapidly, as the cultivators found that they yielded more juice and 
contained more saccharine matter than the country ones ; and in 
about eight years it spread gradually over Hooghly in common with 
the other southern districts. About the same time, that is, nearly 
thirty-five years ago, the red or Bombay cane was introduced in the 
district from Nimgeo Bungalow, a place a few miles from Calcutta. 
It was at fijrst cultivated at Bally, Ooterparah, Rughoonathpore, and 
their neighbourhood, but in a few years the cultiTation gradually 
extended to the banks of the Damoodah, close to Por^unnah Chunder- 
kona. A very groat impetus was given to the cultivation of sugar- 
cane in this and the other districts by the large diminution in the 
supply of sugar from Mauritius and tbo West Indies, in consequence 
of the restrictions imposed about this time on the slave trade and slave 
labour. For more than fifty years the cultivators reaped luxuriant 
harvests of the Shahiban and Bombay sugar-canes, and improved 
their condition to no small extent. Brick-built houses sprang up in 
every direction, and the condition of a large portion of me tenantry 
was altogether very cheering. In 1854 and 1865, however, the first 
symptoms of tlie blight, which totally exterminated these valuable 
fmm the district, first made their appearance, A few cane 
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bushes here and there appeared withered during the first year. Tliis 
did not attract much attention, hni the next year tlu? cultivator» were 
alanned at the destruction of uVM>ui two-tbirds of the crop, and 
although every means that lay \n Hi. ir \u,\\vv were hud n eonrso 
to to save the crops from tin- Dhooi^Jm (sngiir-eane blight), the 
attempt was entirely fmitlesfl. Aft<)r un incOlcieiit struggle I'or inoro 
than three years, the cultivation ol* hotli th.i^e di scripticuis of 
sugar-cano was given up in despair and tlio ryots bad to fall back 
on the cultivation of their own country cancs, the kxjlri' and the 
poorf'C. After tlio extinction id the highly paying deseriptions of 
caucfi, the ryots ha<l not much heart to cultivate the inferior do- 
scriptioua * of canc ; but tliey had not long to mourn for the 
extinction of their valuable crojis, for in about tho year IBbO-fil, 
the shamshara cano, which is nearly equal to the extinct dcficriptious, 
was introduced in this district. Tho caiiD is bedieved to have In^en 
imported from Otaheite. Its cultivation has sUadily iruTCHsi d, and 
tho quality of the canc has evidently improvfHl by reason of the great 
euro taken in its cultivation and i^f the large oxpenbo that* is incurred 
in manuring the soil aud irrigating tho crops. A short uccoiiiit of 
the cultivation of sugar-oam ic tliis district wss publisbul in the 
‘Agricultural and Horticultuinl Society’s Jou»'ual,' vol. ix, part 8, 
of 1857, pages .853-358. It woubl be worth while to ascertain 
whi ther tlio importation of new seed or plants of the Bombay cano 
might not have tho eficct of re.storing its cultivation.” 

Of all agricultural products sugar-cane requires the nm.st car<'. 
Beforf) tilling a plantation tlie ground must be jilougie d at b ait 
ten times ; manured and left fallow for a whole year. Jn tin' si coi. I 
year, when tho time of planting appr mchos, bods two yurds sipiure 
arc prepared by kneading the soil till it acquires the conslstt jicy 
of mud. Ten heads of sugar-cane are thon buried horizonbilly in 
each plot and well covered with tho moist eiirth, which is allowed to 
dry for ten or twelve days or until cracks appear. Kacli cane-head 
planted has four or five joints, and from each <'f these a shoiit springs 
twenty days after planting. From this time till tho cano is rcMdy for 
cutting, fresh water is admitted every four days. In throe inontlis tho 
shoots attain the height of a yard, and at this stage it is usual for tlio 
outside leaves to be carefully wrapped and boued round the stalk us 
a support and protection. Later on, further support in tho slmju; of 
a bamboo fifteen feet long to two canes, is added, and thenceforth the, 
canes require to be tied afresh to tho bamboo every six weeks as 
their height increases. The cutting commcncos a year from the timo 
of planting. In some districts a largo expenditure is iucurre«l in 
fencing tho gardens to keep out jackals, which are exceedingly partial 
to the sweet cane. For this purpose as many a?; 00,000 bamboos are 
required for a plantation of eight acres. Tlie cam s to Imv used fur 
sugar aud jaggery are taken direct from the field to a large open 
shed, where they are passed through a press composed of two circular 
pieces of hard wood made to revolve by rude maclorery worked 
by bullocks. When about twenty chatticss of juice have been ob- 
tained tho boiling begins and lasts for an hour. To each boiler 
of juice a viss of lime is added. When boiled the mixture is 
Epoured into an iron vessel, and after being stirred for a while is 
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poured out again on a mat, on wliicli the sugar dries and becomeg 
hard. It is then broken up and packed for market in baskets of five 
maunds each. 

The goor of tho Bahitrn districts in Binde varies in appearance and 
substance) from that of other parts, li is remarkably hard, and 
rexpiires some exertion to break it, and is at the same time of a very 
deep coloui*. This is doubtless owing to tho nature of the sugar-cam , 
whicli is quite difibrent from that of Southciu India. It is a thin, 
cane-liko plant, seldom much thicker than a small fiager, very hard, 
and yielding little juice, so that to see the biisiness of expressing tho 
juice therefrom, one would imagine searcedy worth t))o trouble. 
The flavour of the goor, howovor, is g(X)d. A superior kind of native 
spirit is made from this goor, which is very genoially drunk by all 
classes without exception, although strictly forbidden in Mahomedau 
and Hindoo law. There arc several kinds of it, which vary in price 
according to (quality. The liquor is, however, intrinsically tho san\e, 
tho good or bad quality of it depending upon the quantity and variety 
of spices added to it. 

Bcveral v*arioties of sugar-cane are cultivated as the country cane, 
tho original form of the species; the ribbon cane, with purple or 
yellow stripes along the stems; the Bourbon or Tahiti cane, a more 
elongated, stronger, more hairy, and very productive variety. Sac- 
chamm violacenrn^ Juss., the Batavian cano, is also considered to bo 
a variety ; but the larger S, cMnense^ Koxb., introduced from Canton 
in 1796 into tho iiotanie Gardens of Calcutta, may ho a distinct 
species ; it has a brng, biender, erect panicle, while tliat of S, officl- 
narum is hairy and 82)reading, with the ramifications alternate and 
more compound, not to mention other differences in the leaves and 
flowers. 

In the Madras Presidency in 1870 there were 29,000 acres under 
sugar-cane ; the liu-gest quantity was grown in Bellary, the next in 
Ganjam and Cuddapah, 

The folloTsing have been the quantities of sugaf exported from 
British India : 


Cwtfi. Cwtfi. 

1865 477,099 1870 385,638 

1866 428,341 1871 345,800 

1867 221,006 1872 '419,282 

\Hm 93,187* 1873 (J71,659 

1869 450,051 1874 337,465 


* And 134S baigQ. 

Siam.-— Next to rice, sugar is the largest article of export from 
Siam. Nachonyhaisi and Petno are the principal sugar districlB, 
but it is also produced at Paklat, Bangpasoi, Chantibon, and 
Fetohabure in considerable quantities. The owners of the millB 
seldom cultivate the canes themselves, but purchase them standing 
in the fields from the growers, who have usually money advanced 
to them by the mill'K)wnors at the commencement of the season, to 
enable them to plant on^their ground, they in return being bound to 
sell all their canes at a fixed price to the person lending the money, 
besides paying interest at the usual rate. The cultivation of Uio 
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giigar-oAnc has greatly incroa^l. It is mostly in tlio bamls of the 
Chinese. 

The extraction of the jnico from the canes and its manufacture 
into sugar aro carried ou in a very primitive maiiiior, witlu>ut any of 
the modern improvements to obtain from the cane the largest possible 
quantity of a superior quality of sugar. The greatest quantity of 
Hugur is made in the neighbourhood of Bangkok and the adjacent 
provinces, to wher«3 the tidal waters extend. Hero irrigation in cases 
of drought may bo carried on with the greatest convenience; and 
were there snfiiciont labouring hands to attend to its cultivation, ten 
times the quantity of sugar now produced might be raised in those 
localities to which the tidal waters extend, setting aside otlicr phwes 
appropriate to its cultivation. With better machinery the manu- 
facture might be greatly improved, and the culture is wry (‘jireletw. 

White or clayed sugar, red unclayed, and yellow, arc tlm tlirto 
descriptions brought to market. The yellow is ulways (h licicnt in 
grain. Most of it comes from up the country, and from Chan ti bon ; it 
seems to be a peculiar description of sugar, and the Chinese maun- 
factiircrs say they aro unable to granulate it ; it is usually predty dry. 

The best sugar is procurable in March and April, that which is 
mode in the two following months is mostly frmn the second bidling 
and is much lower in quality. The quantity produced in ' aeh of the 
years 1857 and 1858 was about 100,000 piculs. In IBdii the sliip- 
ments were 82,700 piculs, being 47,000 piculs less thi\n a tivo years' 
average. The exports in 1867 amounted to 137,532 piculs; the 
greater part was sent to China ; in 1870 the shipmeritB wero 101,307 
piculs. Piilm sugar is maimfa<.*tured to a considerable amount at 
Pitchabure, but it is all consumed in the country. This is not tfie 
same as the date sugar known in Europe. 

A company called the Indo-Chinese Sugar Company was esta- 
blished here a few years ago, who received a large grant of 3000 
acres from the Government at a yearly rental of 2«. 3d. per oi re for 
the laud under Cultivation. Tho inland duty on sugar has been 
reduced to Od. per picul on white and 44d. on brown. Instead of tho 
old hoe system of culture, steam ploughs and cultivators have been 
introduced, and largo sugar mills on the newest principles erected. 

CAina.— Although wo have no data to guide us as to tho sugar 
production of China and tho local consumption, yet by going Uirough 
the trade returns of the several ports, wo glean some idea of tho exp^jrt 
tra<le as shown in the shipmenis for 1871, which were as follows : 


Swatow, brown 
„ white 

('an ton 

Shanghai 

Amoy 

Formosa, brown .. 

„ white , . 
Chefoo 


PicuU. 
461,420 
rAi'y.yjfi 
316, 18H 
538,533 
194,406 
560,. 'll 0 
26. 5 H 
7,930 


ToUl 


2,622,121 


M 


Equal to about 3,277,000 ewts. 
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The imports of native sugar 
were as follows : 

Ningpo 

Kinkiang, foreign 
„ native . . 

Chcfoo 

Tientsien 
Newcliang .. 
Hankow 
Ohiukiang 


at th5 other ports for the same year 


Piculs. 

87,000 

22,075 

16,000 

391,285 

325,647 

80,042 

283,010 

285,149 


Total 


1,493,208 


Or in round numhera about 1 ,866,500 cwts. 


The following shows the coasting trade carried on. vSiigar sent in 
foreign vessels from one port to another : 


* 

Year. 

Oatwards. 

1 

Inwards. j 


1868 

1869 

1870 

1871 

1872 

picula. 

1.339,874 

1,198,522 

1,145,279 

1,762,390 

1,4.35,625 

piculs. 

1,973,136 

1,574,554 

1.425,457 

1 2,099,836 

2,002,567 

Total 

6,881,690 

9,075,550 

Average 

1,876,338 

1 1,815,110 


j In cwts. 

1.720,422 

2,268,900 

1 

1 


Mauritius . — This is now one of the principal British sugar-growing 
colonies. About 1750, the sugar-cane was first introduced into the 
Mauritius, In the commencement, it made but little progross, but 
as the cane began to be better appreciated, its cultivation increased 
with marvellous rapidity until it has now become the chief, almost 
exclusive, resource of the island. The white cane which is in* 
digenous to the islands of the Pacific is said to have been first 
planted in the Mauritius, but the disease with which this variety had 
been attacked, considerably restricted in after years its cultivation. 
Of twenty varieties which have been introduced at different periods, 
the following six are said to be tho most commonly cultivated in the 
island : 

The white cane of Otaheito. 

The bamboo, or cane of Batavia. 

The Guinghan, or violet-striped cane. 

The Bellouguet, or purple Java cane. 

The Pinang cane. , 

The Dlard cane, with which the white Bellouguet ie generally confoundea. 

The last is a recent importation from Batavia. It is a hardy plant, 
thrives well with moderate care and attention, produces a greater 
quantity of stems than the white cane ; but does not hold in the 
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ground so well, which is a disadvantage in a climate subject to high 
winds and hurricanes. It yields well both in respect of the number 
of canes and the quantity of juice, which is superior in quality to that 
of most of the otlier species. 

The Pinang cane is a very fine species, producing, after the 
Otaheite, the longest and thickest canes, but it docs not, like the 
Diard and some otlicr species, give so many stems. It is a tender 
plant, somewhat impatient of and requires a great deal of care. 

There are two species of Bollouguet, the one white, the other red. 
Both species, like the Diard, give a groat many stools and require 
a great deal of room to allow for spreading, without which the stems 
grow meagre; but planted wide n|>art and carefully tende<l this 
s])Ocies will produce well. The white is preferred to tlie rod, on 
account of the superior quality of the sugar made from it. The 
red gives* a sap strongly coloured. It is very difficult to Tomovo 
this colouring matter, which injures the quality of the sugar. Both 
species require sheltered situations to come to j^erfection. Tlicir 
roots growing laterally and horizontally they have no hold in the 
ground. The great quantity of stems they produce offers a Irirger 
surface to the action of a high wind than the roots are calculated 
to bear ; they are therefore easily uprooted, and considerable loss 
is the consequence. 

The Bamboo cane is the hardiest of all the species ; but it is 
not much admired, owing to its partaking partly of the nature of 
the reed from which it derives its name. The stem is hard and 
dry ; but in exposed situations and in marshy ground it grows 
well and produces a fair return. It requires loss attention and 
stands drought very well. The quality of tlje sugar raa<lo from 
the juice of this cane is inferior. 

There are many other species cultivated ; but none are of suf- 
ficient inq)ortiince to require separate mention. In good soil, canes 
may, with attentioji and good manure, bo cut for six or seven seasons 
running without its being requisite to replant. This is considered 
the longest time canes will yield a profitable return in the best soils, 
in the lower portion of the district. In the higher parts, the cane 
plant is never expected to last more than three seasons, and only 
two on poor soils, or where stones are common. 

^ Mr. J. Horne, the sub-director of the Royal Botanical Gardens, 
Mauritius, in his valuable Report for 1875, states that the intro- 
auction and propagation of new yarieties of the sugar-cane have 
TCen given up, for the present at least. It has been of good 
^rvice to the colony, and, instead of the sugar crops depending 
ipon the health of throe or four varieties of the sugar-cano, the 
planters have now a choice of nearly one hundre<l. These are not 
p good canes, and some of them are better adapted to certain 
^^lities than others. At the propagating grounds, where they 
ere well watered, manured, and attended to, nine or ton of tne 
^rieties proved to be positively 'bad. These were either very 
ibject to disease of various forms, or deficient in saccharin o, or 
ley did not ratoon freely after being out once or oftencr, or 
ley produced few (five or six) canes to the plant. Two of 
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each variety have been planted in reserve ground in the gardens, 
in order that none of them should be lost to the colony. A 
great matter is the choice of healthy cane tops for planting. 
None but tops of the most vigorous and healthiest canes should be 
seletitcd. Through neglect of this, the canes deteriorate, till at last 
wiiolo fields come to be planted with cane tops which are unhealthy 
and positively diseased. The Sandwich Islands, and perhaps New 
Guinea, are the places to which the planters of Mauritius will have 
to look for new varieties, more prolific, hardy, and healthy than 
those they now possess. In the Sandwich Islands the sugar-cane is 
said to bo indigenous, and there are tbirty-fivo to forty varieties, of 
which oiJy two are in Mauritius. One variety, called “ Puol- 
lea3,” has been known to yield an average, per aero, of 12,000 lbs. - 
C bhda. of No. 16 sugar, on an extent of 30 acres of good land, which 
had been irrigated. It is reported to bo ha^dy Jind to grow, freely, in 
its native country, at an elevation of 2000 feet above the sea. 

The principal improvements made in the manufacture are the 
vacuum pan, of whicli two arc now at work, and the centrifugal 
drying machines, of which there are many at work, particularly iii 
the higher parts of the district, whore, from the nature of the 
climate, they are indispensable. The advantages of both are un- 
deniably great. Samples of sugar made with the two improvementj 
combined show that sugar can be made directly from the cane juicf^ 
which will boar comparison with the best refined sugars : the crystals 
are larger, better defined, aud when “clairced” are perfectly white, even 
without the aid of animal charcoah The superiority of those methods 
over all others is incontestable. The sugar far exceeds in quality 
sugar made in any other way : it is made, dried, and is ready for 
ship meat the day after the operation is commenced. All the incon- 
venieijces of the old system, which required at least fifteen days 
to porfarm what is now done in forty-eight hours, have vanished, 
Enormous , purging houses with all the necessary encumbrances of 
casks, “ caik^ions,” &c., are no longer requii*ed. The syrup, which 
formerly remai^ned in large tanks till it was fermented and unfit for 
any other pni'pc>s 0 than to make rum, is now converted into sugar im- 
mediately, and nimost all the crystallizable portion at once obtained. 

The improvement next in importance is the process of making 
sugar called Wetzi^drs, from the name of the inventor. The operation 
is not so perfectly Performed as in the vacuum pan. The quality of 
the sugar is consequently inferior ; but still it is a great improvement 
on the old method, ~?tho apparatus is less expensive, can be made m 
the colony, and with the aid of “ turbines ” sugar of fine quality is 
produced. The crystajjis are however smaller and not so clear and 
^ell defined as in vacuuyn-pan sugar. These machines are employed 
on many estates and the Result obtained is satisfactory. 

In a report by Sir Hvpnry Barkly, he states; Some allege that 
Mauritius has seen its brightest days ; that sugar cultivation reached 
its maximum limit several years ago; that the soil is in man) 
districts exhausted, and the Vane plant in consequence subject to th( 
attacks of insects and otherx^diseases, &c., &c. In my opinion then 
ore no adequate grounds for \ any of these forebodings, though the] 
are not surprising after the ^series of ordeals through which thi 
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island has had to pass. Granted that, althougli nearly a lifth of the 
surface is still either covered with forest or in a state of luiture, it is 
gonfirally too elevated, and consequently too cold and damp for tlio 
production of sugar, and that little virgin soil is available for the 
purpose Ixjyond a few patches of woodland at tlu^ back of lljo estates 
of the more prudiuit proprietors. Granted that many estates Imvo 
been most iiuprovidently worked, yet there seems to bo no reason 
why, with the improved system of agriculture now comnuincing, a 
great-er variety of manures, more frequent falh>wiDg, and a more 
careful rotation of green crops, the land now in cultivation should 
not go on producing more than it has ever hitlierto done. As to tho 
deterioration of the sugar-cane, which seems to me attributable in no 
email degree to the immcKlerate and uninterrupted use of guano, the 
stops which have l)een taken to introduce fit si) varieties fn)ni Java, 
]Se\v Caledonia, and other countries, will, in the long run, permit the 
entire renewal of tho plant ; and the question is not, at any rate, so 
much beyond the pale of botany and agricultural e.heinistry as to 
justify any scritius alarm. On the other hand, imju-ovrnn nly of tho 
liighest importance, tliougb, at the same time, BiuguLirly iiuiXpensive, 
arc now being carri<Ml out in the mode of manufaoiuring sugar, wliich 
are certain to leavl to a considerable iu<;rease in <jnuntity • and a 
wonderful amelioration of quality, and constupientiy ouglit not to be 
lost sight of in any appreciation of the future prt*R])e< (s of this colony. 
I allrnio to what is (tailed, from its inventor, tho “ leery process,” a 
tnodo of applying iiioiK>sul})hit 0 of lime, hy whicli the juico of the 
cano is so thoroughly defecated, that sugar but little inferior to refined 
is produced at a first process. 

The great superiority of the Mauritius sugar arises from tlio manu- 
facture by Dr. leery’s process of purification by men()sul]>hite of linn; 
without filtration by animal charcoal. The syrups remaining from 
tho turbinage of sugar when treated with monosnlpliite of limo give 
most advantageous results. Under tho influence of this agent, syrups 
become purified, decolorized, and crystallized with roraarkablo facility. 
Manufactured by this process, syrup sugars have a perfect grain and 
fine colour, not entirely due to the direct influence of tho substance 
employed, but to tho preparation to which iho voson or juico has 
already been submitted, and tho absence in the syrup of those foreign 
Boluhlo matters which are the principal obstacles to the crystallization 
>f tho sugars of the second, boiling. 

In Mauritius by the processes used, all tbin^ being ^ual, the 

! portion of sugar from tf barrel of cane juice (^which weighs from 
' to 544 lbs.) will depend not only on the relative richness of the 
lid, but also on the various circumstances in which tho manu- 
lUre may be phicu;d. The average yield may bo taken at 95 lbs. bf 
ar per barrel of juice, and tho average yield of sugar per acre 
ges from 3500 lbs. to 5500 lbs. 

)r. leery made numerous analyses upon the difleront species of 
iure canes cultivated in this island, but grown in localities differing 
soil and temperature. The result of his observations was tho 
owing average percentage of the composition of tho juice : * 

The faU details of Dr. leery's chemical researches are published in detail m the 
1 Tolome of my ‘Technologist,* 1860. 
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Water 81-00 

Sugar 18*36 

Mineral salts 0*29 

Organic substances 0*36 


Total 100- 


The following are analyses made by Dr. leery on different kinds of 
ripe canes : ^ 


Species of Cane. 

Water. 

Sugar. 

Ligneous 

Substaucc. 

Diard 

0*698 

0*200 

0*102 

„ 

0*703 

0*197 

0*100 

Gulnghan 

0*682 

0*209 

0*109 


0*703 

0*186 

0-111 



0-697 

0*196 

0*107 

Pinang 

0-678 

0*196 

0*126 

„ 

0*690 

0*198 

0*112 

Bellouguot 

0-716 

0*197 

0-087 

»* 

0-703 

0*203 

0*094 

„ 

0-729 

0*187 1 

0*084 

Bamboo 

0-696 1 

0*190 

0*115 

M 

0*669 

0*214 

0*117 

Otaheito 

— 1 

, 0*703 i 

0*210 

0*107 


Cano sugar (O 12 Hjj On) is distinguished from all other kinds by 
the property it has of crystallizing in large rhoniboidal prisms, and 
the facility with which it is possible to obtain it in this state, when 
dissolved in water. 

It will be seen from the following shipments of the seasons 1869-70 
and 1874-5 that there is a largo consumption of Mauritius sugar in 
Australia and India, where the coarser quality is principally sent : 


1869 -? 0 . 
i lbs, 

•To United Kingdom .. 76,212,480 

„ France 22,310,088 

„ Australia .. .. .. 99,748,587 

„ Cape Colony .. .. 4,751,588 

„ India ..• .. 59.209,368 


lbs‘ 

61,586,770 

2,106 

54,499,693 

5,725,722 

40,435.380 


Quantities ^nd of the sugar exported, as given in the twelfth 
number of ‘ Statistml Abstract of Colonies *:* 


Year. 

Tons. 

Value. 

Average Price 
perewt. 

1867 

100,000 

2,156,950 

£ s, d. 

0 18 4 

1868 

99,000 

2,143,166 

1 1 10 

1869 

107,000 

2,599,815 

1 2 10 

1870 

102,000 

2,549,881 

1 4 11 

1871 

128,000 

2,819,944 

2,844,593 

12 7 

1872 

128,350 

1 2 2i 

1873 

116,682 

2,897,909 

i 4 11 

1874 

98,491 

2,318,158 

1 8 8 


• These figures differ slightly from those given in the Governor's Reports and the 
Mauritius Almanac. 
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This amount may be compared with the quantity produced in 
the island twenty years ago, which was uuder 60,000 tons. 

The following shows the sugar estates aud their acreage in 1876 : 


IVlBlrict. 

' Sugar 

! Acre* CuUIvateil. 

Pamplemouases 

. 1 29 

11,414 

Kivitro du Rempart 

. : 22 

12,250 

I'iaoq 

. ^ 38 

20,851 

Cirand Port 

. 1 34 

22,548 

Black Itiver 

. i II 

4,940 

Plaiucs Wilhema 

. ^ 19 

12,750 

Mokha 

17 j 

11,133 

Hftvauno 

29 1 

: 1 

20,290 


Beunion . — The extent of land under ciiltivatn n with sugar in this 
island in 1874 was 48,672 hectares, and there were 85 sug.'U* estates, 
of which 79 had mills worked by steam. Tlio produce of sugar 
ranges from 85,000,000 to 41,000,000 kilos, of molasses, 3,500,000 to 
4,000,000 litres, and of rum 1,300,000 litres. 

The sugar exported from Reunion to France in 1874 was : 


KiU)8. 

lat quality 4,4i3,r>J^ 

2nd a,A'Jl,130 

3rd „ 1.24] J)34 

Total 3,870,298 


Straits Settlemenis , — In Province Wellesley considcrahlo improve- 
ments have l>eon made in agricultural operations of late years on 
the estates of European planters; while the Chiiicso are eiiUring 
largely into the cultivation of sugar, and are o)>tainiiig steam 
machinery to i-eplaco the old cattle mills, which tlioy hav(i hitherto 
erhployed in grinding the canes. In 1871 there was an increase of 
60,000 piculs over the exports of 1870. ^ 

Bhilijypines, —The sugar-cane is cultivated in Negros, Panay, (.^ebu, 
Luzon, and in nearly every part of the Archipelago ; tlie yellow 
vaiiety being generally raised in the province of Pampanga (Luzon), 
and tho pnrplo in Negros and Pjmay. The shoots are planted in the 
month of February, and tho crops are cut in January following. 
The yield ot^ raw sugar from cane Ian ted in an indifforent boU is 
about 12 piculs (15 cwts.) per acre, in the best soils about 40 piculs, the 
average therefore being about 20 piculs. Tho best quality is from Pam- 
panga, £ind the worst from Taal or Batangas. The native apparatus for 

I 'hing tho cano, which consists of two stone cylinders witli wof>den 
b, is now being superseded in many places by iron rollers from 
;land. Steam sugar mills have also been erected on several 
fees. It is impossible to compute the total production, as there 
no statistics on tho subject, and we can only got at a few 
iculars of the shipments from different ports. 

1 1863 there were 20 iron cattle mills in Panay, and 43 in tho 
;hbouring province of Negros, hut the demand for them was 
iily increasing, the native planters finding their superiority to 
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the primitive mills with wooden rollers to be very marked. Steam 
mills had also been erected for crushing cane, fonr being tlien at 
work at Negros on estates which produce collectively 1300 tons of 
sugar, and would double that quantity when further improvements in 
deeper ploughir»g and a less backward mode of general cultivation 
was adopted. There were in that year twenty-three Europeans en- 
gaged in planting at Negros. The united crops of Negros, Iloilo, 
and Antique wore expect^ to yield about 21,000 tons, and in eight 
years more the British Consul estimated the shipments of the two 
islands of Ponay and Negros would be about 62,000 tons. 

The exports of sugar from Iloilo, island of Panay, were in 


Tons. I Tons. 

1855 750 I 1860 7,048 

1856 860 1861 4,598 

1857 1800 1862 12,586 

1858 1,290 I 1863 15,677 

1859 5,427 


The progress mode in sugar production in these two quartern 
since is shown by the subjoined statement of exports in piculs of 
1^ cwt. : 


Ym. 

Uollo. 

Cebu. 

1864 

152,757 

58,364 

1865 

117,445 

98,835 

1866 

145,241 

72,204 

1867 

158,123 

133,384 

1868 

255,274 

185,049 

1870 

312,359 

149,106 

1872 

539,293 i 

180,606 j 

1873 

545,001 

169,260 j 


I 


From these figures it will bo seen that the estimate of the British 
Consul is •approaching realization, as the combined exports are 
already 45,000 tons. 

Previously to the year 1867 the greater part of the sugar made in 
the Philippines was forwarded to England ; but a large quantity is 
now taken by the United States. 

Shipments of sugar from the whole of the Archipelago : 


Picals. 

1862 1,302,484 

1863 1,172,050 

1864 ] ,035,027 

1865 896,832 

1866 855,280 

1867 1,015,887 

1868 1,180,567 


Picab. 

1869 1,101,500 

1870 1,256,582 

1871 

1872 1,530,641 

1873 1,429,322 

1874 1,653,128 

1875 2,017,361 


Java , — The sugar culture in Java is one of the chief supports of 
the Treasury. The principal points of the coutraots which formerly 
existed were that the Government assisted the planter in making 
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ready liis fields, in jdautiiig aud cutting of tlio caiit-s, and foiuo- 
timos in the bringing of the canes to the mill; while, in return for 
this assistanco, he coded to the Governnient a tvrhiin |H)ition of 
his prodnwi at a fixed price. It was found, however, that these con- 
ditions did not suit the present times, and in 1S7(> a nu nsum was 
introduced and parsed by the Cbambor, in which sev(?ral iinj)i>rtant 
modific 4 itiona were made. The chief was that, instead of as hilhoi to 
paying fTOVornment in kind, planters could pay (lovenirneut a- 
certain sum of money in proportion to the proiiuct and extent of 
their estatea The consoquenoo of this was that in JK72 a very 
much larger quantity of sugar than heretofore ]>assod through the 
hands of the coininercial community, and the yearly GoviTt iiient 
auctions, the aggregate of which in 1871 was 37,50i) i.ms, will no 
longer be hold. The nninlK^r of plantations are over 200 in all, with 
about 70,000 acres under culture, and the total juixlin tion (d' ,)ava 
may be estimated roughly at about 100,000 tons. In 1803 the 
exports wore 130,000 b>nt'; in 1873 tlie j>r<xiuctiou wa^ estimated at 
2,500,000 piculs. 

Borneo . — The sngar-caiio is grown by the nativos sulTicicot for their 
own consumption. 

In 1S63 an English company was started, and 200 acres ]/lanUHl 
with cane, and sugar and rum are now articles of export to Singa- 
pore. Sugar to the vahio of about 10,000 dollars was Bbij)ped in 
18t35. 

Sandwich Islands. - Thv.ro wore in 1808 tbirty-tla'(.e sugar plaubitioiis 
in operatiuii, having 10,200 acres planted with cane, and. the montiily 
expenses were al>out 9801Z. The actual cost of pr^xlncing sugar •m an 
old plantation free from incumbrance docs not e.Tco<^<l 2d. per pound 
for all grades manufactured. The produce is about 30,000,0<)0 Ihs. 
sugar, and 500,000 gallons of molassoa. Three thousimd one hundred 
and eighty-five persr'ns were employed on the plantations. In 1874 
the exports of sugar were 24,567,000 lbs, 

Fiji Tslands.—The nativos grow canes for sugar for their own 
consumption. In 1863 there was one plantation, and tlie quality pro* 
duced was good. Sugar is now also pn^uced in the Society Tslarxls. 

At Tahiti, in 1847 there were al>out 260 acres of land under 
sugar-cane, and tliree small sugar mills in operation; filw'en tons of 
sugar were exported. In 1874 there were 200 ucres, aud the proouoc 
was 40,000 kilos, of raw sugar, and 71,400 kilos, of turbinod. 

Queensland . — Sugar is now a leading agricultural product here ; 
it has started into existence within but a very few years, and as 
a large and increasing area of country has been takcui up for its 
growth, it may be confidently expected that the industry will B<x)n 
assume very large propc»rtion8. The planters have for the niost part 
entered without experience cm their work, and much has yot to bo 
learned as to the best mode of cultivation and manufacture adapted to 
the conditions of soil and climato. Considerable quantities of sugar 
are shipped to the neighbouring colonies, where it comiuands a good 
price. A refinery has been established. Queensland, besides pro- 
viding fmr its own consumption, will soon bo able to supply Austral- 
asia with an article of a superior description. Sugar has succeeded in 
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Queensland, because it is suited to the soil and climate of the coast- 
land. In I8t)5 there were but 93 acres under culture with sugar ; in 
1869 the total had risen to 5165 acres. 

The sugar i)lan.tations in Queensland continue to give promise of 
ve»y satisfactory returns. There are now eleven distilleries in the 
colony in full work. The total yield of sugar, during the past 
crushing season, was 28544 tons ; the quantity of sugar imported 
during the same period, 2090 tons ; thus showing that the production 
is not yet equal to the demand. There were 76,311 gallons of rum 
placed in bond during 1870, of which 35,379 gallons wore exported. 
The total average yield per acre, for the cane crushed during 1870, was 
1 ton 6 cwts. 0 qrs. 10 lbs. The average crop is now from 2 to 24 tons 
per acre, rvlthough 4 tons are occasionally produced, as at Jeridah 
estate, Maryborough, from the old bamboo-cane of two years’ growth. 
The sugar estates range between 18° and 28'^ lat. The Inspector of 
Distilleries states in his report that there is a prospect of a largo 
increase in the area of land under cane, qppecially in the northern 
districts. The crop of tho season ending March 1872 was 3750 
tons of sugar. 

The varieties of cano grown here are tho black choribon, the 
chigaco, a small yellow cano (name uncertain), a hairless variety, 
leaf with smooth edges ; the violet cane, ribbon cane, and bamboo 
cone. 

Tn New South Wales in 1872 there were 1994 acres unde’* sugar- 
caue, which yielded 25,000 c^vts., and 2399 acres unproductive. The 
yield of sugar in 1868 was 30,000 cwts. 

Victoria , — The sugar-cane having boon successfully grown in Spain 
and other countries on tho Mediterranean Sea, Baron Mueller remarks 
that it is worthy of further trial whether in the warmest parts of 
Victoria under similar climatic conditions sugar from tho cane can 
be produced with advantage. Though tho plant wiU live unprotected 
in tho vicinity of Melbourne, it does not thrive there sufficiently for 
rommicrative culture. But it may be otherwise in East Gippsland, 
or along tho Murray river and its lower tributaries. For fuller 
information, the valuable work of Mr. A. McKay, ‘ The Sugar-cane 
in Australia,’ should bo consutted. 

Egypt,— The following account of sugar cultivation in Egypt, from 
the' pen of the Bight Hon. S, Cave, was contributed to the ‘ Barbados 
Agricultural Keporter* some years ago, and Uierefore requires con- 
siderable modification as compared with the present time : 

“ Tho Bngw^K)ane was unknown to tho ancient Egyptians : it does 
not appear in those painted and sculptured tombs which, like the 
Etniscau, have preserved the details of domestic life in remote ages. 
The date, and doum palms, still familiar to tho Nile voyager, are 
portrayed there, as well as tho lotus, and papyrus now almost extinct, 
but never tho sugar-cane. Nor is it enumerated, as it surely would 
have been if known at the time, among the vegetables, ‘the leeks, 
and melons, and cucumbers * for which tho Hebrews longed, when 
wandering on the nitrous plateau of the great desert El Tih. And if 
idoutical, as supposed, with * the sweet oaue ’ or ‘ calamus ’ which 
formed part of the composition of the holy ointment for the Tabernacle, 
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and i8 mentioned in Solomon’s Song, and the Propliecy of Jeremiah 
it wtie, even so 3ato as tho Jewish monarchy, brought ‘from a far 
country.’ Hence Dioscorides and Pliny have erred in calling it a 
native of Arabia, and it ia correctly omitted from the list of indi- 
genous products of that country by a nuyst careful writer, Niebuhr 
the bobuiist. It was probably tiunsplanted from India or China in 
early tim(58, during one of the many migi*ations which brought tho 
hordes of Eastern Asia to tho shores of the Mediterranean. It is 
mentioned by Greek and Roman authors. Tho Crusaders found it in 
Egypt and Syria. Their antagonists, the Saracens, carried it with 
them into Spain, where it flourishes still in tho semi-tropical climate 
from Malaga to Motril, having become the parent of a more important 
cultivation in Noith and South America. 

“About the year 1500, Giovanni Lioui says that it abounded in tho 
Ihohaid and the north of Africa, and that a considerable trade in 
sugar was Garrie<l on with Nubia. 


Bruce, the travedler, saw it in Upper Egypt; and in onr own day 
JJr. Eepsius, of tho Prussian exploring expedition, found at Kemlin in 
the province of Sennattr on tho Blue Nile, under the 16th pamlloi of 
north latitude, a sugar factory, and manufacture of brandy from 
sugw-cane, conducted by a German, named Beauor, and worked by 
Arabs and slaves. The principal sugar-growing district in Egypt, at 
the present time, extends from Miiiieh, 28" hr N. lat., to Emont 
al^vo riiobcs, 25" 30' N. lat, occupying both sides of tho Nile valley 
whore broadest and richest, above tho Delta. Tho sheet of canes is 
however, interrupted, as in tho West Indies, by Guinea corn, and 
jegetabies, as well as by cotton and tobacco ; and a coiisidorahlo Ki)ace 
IS tilled 1^ groves of date palm, tlie fruit of which is an important 
^ and contributes largely to tlio revenue. 

V Mehemet Ali declared himself sole proprietor of the soil 

y a measure justified according to M. Clot. Boy b^ the piece- 

^ established largo sugar estates and factories on 
tne JNilo, the first of which was founded at Reramoon, in 1818. Those 
were ^ginally numagod by English, Erench, and Italians, though 
now almost entirely by native Egyptians. Tho first effect of this 
enterprise was tho destruction of many eu interesting monument of 
nutiquity, spared by successive waves of invasion, but destined now 
tail before the march of improvement. A Turk or Arab never 
ar^ms of quarrying for stone, so long as it can be more easily 

temple; so hieroglyphics and 
umtured figures m every inverted position are plentifully scat- 
TKn ^ Egyptian boiling house. 

surrounding land was parcelled out 
^ong the Fellaheen, or peasantry, who were furnished with plants 
a rude instruments of culture, and compelled to brina in ^ 
o{^ of canes per acre, for which they received ouothird 

sold p ^ ^^ck muscovado, the rest being refined, and 

aVnmA ^ the towns at a price which in times of unusual 

exportation. Since his death the system 
to mod^od ; the land has in most instances been resold 

™ lormer proprietors, and the factories have passed to the princes 
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of tho viceroy’s family, or to companies. The forced labour systoia 
being also to a certain extent abolished, the Fellaheen prefer making 
os well as growing thoir own sugar, because, as they told me, tbo 
central factory, under the new system of sale, fre<juently omitted 
to pay them for their canes, but always exacted full price for tbo 
'sugar made from them. This short-sightecl and tlioroiiglily oriental 
policy has generally reduced the factories to the uianufacturc of the 
sugar grown on their own estates. 

“The nominal wages of a field labourer are three piastres, or (six- 
pence a day, or two piastres with liberty to grow corn between the 
cane rows : except however on the prince’s lands, whore a cpiasi 
slavery is winked at, there is great scarcity of labour, owing to tie 
large levies, and wasteful system of recruiting for the viceroy’s army, 
and public works. 

The al)ovo causes have led to the abandonment of more than one 
once flourishing manufactory, such as those at Farshiout Bajoura and 
Gtilf Sahaii, though the actual bread tli of cultivation is probably as 
exU'Uslvo as over. 

“I visited several village factories; this is the description of one 
near the remarkable rock tiunbs of Tel Amarua. 

“ The mill was under a rude shed partially screened by date palms, 
and with a Bctiniy [>alm thatch on th(3 sunny side only, for there is 
little fear of min in Upper Egypt It consisted of two vertical 
wooden rollers alK)ut six inches in diameter turned by one oi. The 
cauoB were passed and repassod three or four times between the 
rollers, and very im|X)rfectly ground after all. The small jwrceiitage 
of juico flowed into a vat beneath ; when this was full the mill was 
stopped, and the juico, mingled with all kinds of extraneous matter, 
was carried in buckets to a deep iron pan under another shed, in 
which it was evaporated over a charcoal fire and then cooled in 
earthenware pots, like those tinder which seakalo is grown in 
England. The result, very coarse sugar and mohisses, is doled out 
to the FoUahoen in the proportions of their cultivation by the head 
man of the village. 

“ Tbo factory which I inspected at Banda was a much more imposing 
affair, with its tall chimneys and spacious courtyard, its boiling 
houso, curing house, and distilloiy, and cloud of aiomatic steam which 
might be smelt a mile off on the other side of the river. It was on 
the usual West Indian plan. The motive power was steam. The canes 
wore carried to the mill by camels instead of mules or oxen ; and there 
was nothing very remarkable in the construction of tayches, or clari- 
fiers. The yard and buildings wero cleaner than they generally are m 
the West Indies, but the still-house cisterns had the usual number of 
de&d rats floating in the fermenting liquid. The managers were 
Egyptian Arabs and very intelligent people. Here, as in the villages, 
the megass after passing the three rollers is carried back, and pressed 
a second time ; it is then dry enough to be used almost imm^iately 
under the coppers. The juice is clarified with lime, white of eggs, 
and milk, and the greater part of the sugar is clayed in pots of the 
usual form, with fine potters’ clay brought from Keneh and Girgeh. 
The loaves are not so white or fine as those imported from Europe, 



8U0AK. 


173 


but Dfttivo sugar commauds the highest price, ‘ because,’ say tlie 
Egyptians, ‘it goes much farther;’ which iudicatos that tlio imported 
iri'^beetroot sugar. This explains the fact that though the produce 
does not suffice for the consumption of tho country, it is never- 
theless exported to tlie Hedjaz and other parts of Arabia. About 
nine hundred of these pots, equal to twelve tons raw sugar, are filled 
here daily when in full work; and tho crop season lasts for three 
months. The manufacture goes on night and day by relays, and tho 
labourers receive from one to four piastres for ten hours. The camel 
liiro amounts to five piastres a day for each — tenpenco. The usual 
projxirtion of rum and molasses is obtained. 

“ There are two kinds of cultivated laud in Egypt, the Koi, which is 
watered by the natural rise of" the Nile, and tho Sharackoe, which 
is artificially irrigated. The latter may be sulxlivided, as it is watered 
by the Shadi>of worked by men ; the Sakia worked by oxen, or the 
steam engine. It is plain that the cane, grown on the Koi lauds, must 
be planted just before the imindatioii C(jvcrs the field, or it would die 
of tlrought, and must be taken off before tho next rise. Whereas, that 
which is grown in fields banked round and artificially irrigated, may 
1)0 planted at other times, and the planter is free from the grout un- 
certainty as tf) tho height of tho inundation, which is a constant 
source of anxiety to the proprietor of the Kei lands, as a deficient 
inundation (causes wholesale destruction to the products of tho soil. 

“Tho manufacture can only take phice at low Nile, so that the 
growth of tho cane in the Shaiackee lands does not exceed twelve 
months, tho planting season being about February and March, and 
the reaping commencing in January. At Kanda there were three 
steam pumping engines which watered about four hundred acres each. 
On these fields the canes grow to the height of 10 feet, but on tho 
Kei lands, where tho planting is two months later, thoy are necessarily 
much shorter. Katooning for any length of time does not answer, 
and at least one-fourth of tho crop is planted annually. The canes 
are planted in holes banked up with the hoe, much as in old times in 
tho West Indies; tho moulding is done naturally by the deposit of 
the Nile, there is no trashing, and for reaping a short heavy knife is 
used which cuts the cane close to the ground. The Egyptian native 
caiio, 08 it is calle<l, is much like that kiiowm by the same name and 
now nearly extinct in Barbados ; but tbo West Indian varieties have 
been successfully intrcKluced. The juice is usually watery, as might 
be expected from the length of time the canes are covered by tho 
inundation, and tho yield is not more than four or five kantars a 
feddan, or about 600 lbs. refined sugar to an acre. 

“ The chief manures are a nitrous saline earth found on the borders 
of the desert, and pigeons’ dung. Vast quantities of half- wild 
pigeons are encouraged to breed in the Egyptian villages for the sake 
of their manure, and the turreted pigeon-houses form a conspicuous 
feature in tho Nile landscape. 

“ In a country like Egypt it is extremely difficult to arrive at any 
accurate statistics. M. Clot. Bey fixes the quantity of refined sugar 
made in 1833 at 382,449 kilogrammes, or about 370 tons, and tho 
raw sugar made at the three factories of Beramoon, Sakiet Monee, 
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and Randa, at 21,395 quintals, or about 2140 tons. This must be 
tlie sugar for sale, and exclusive of that roturnod to the F^dlaheen and 
consurned on the spot. The value of tho sugar imported at the same 
period amounted to 666,000 francs. I was assured by a Government 
employe at Cairo (an European), that, under a bettor system oi' 
government, and with only its present population, Egypt is fully 
capable of producing 50,000 tons of sugar ” 

.This estimato of production, it will be seen by the figures of tho 
exjiorts, given in subsequent pages, lias been aUeady reached. 

An important paper on “Sugar Manufacture in Egypt” was read 
before tho Institute of Civil Engineers in 1872 by Mr. William 
Anderson, of tho firm of Easton and Anderson, engineers, vvhicii 
contained a good deal of practical and useful information respecting 
a new process for the manufacture of white sugar without charcoal 
filtration by the use of sulphurous acid gas, and other reagents in 
defecation, and an extensively rapid method *of concentration of canc 
juice to syrup. The Abael-Wakf sugar factory, constructed specially 
for the sulphurous acid process, is situated on the banks of tlie 
Il)rahimia canal, about six miles south of Mayaga — a station on tho 
Nile Railway, and also the site of large sugar works — and about twe 
miles west of the Nile. Tho distance from Cairo is about one hundred 
and twenty miles, Mr. Anderson’s firm also erected and set to work, 
at the same time, a second sugar factory at Bene ^lazar, a place 
about six miles farther south. This was about half as largo again as 
that at Aba, and arranged on tho French system of defecation, using 
animal charcoal, so that Mr. Anderson, who personally saporintended 
tho completion and starting of both factories, had special oppor- 
tunities for comparing tho two methods of manufacture. Cane juice 
contains saccharine matter in a free state of solution. The work 
to be done consists, first, in cleansing the raw juice from impurities, 
and neutralizing its acids; and next, in concena'ating it to the 
crystallizing point. The main difficulty to be overcome is to prevent 
the cryshillizablo sugar existing in the juice from becoming on- 
cry stallizable, and therefore tho process which achieves tho highest 
result in this respect most economically is tho best. Clarification is 
generally effected by neutralizing tho organic acids of the juice by 
moans of lime, and by removing the scum by skimming, subsidence, 
or- filtration." Sometimes clay or whiting is added to assist mecha- 
nically in carrying down tho impurities, and tho operation takes 
place either in steam clarifiers, supplemented or not by subsiding 
tanks, or ilji|!!!!the concentrating coppei*8. The most advanced and 
satisfactory sj^tom, the one adopted at Bene Mazar, nnd generally 
in Egypt, is to heat the juice nearly to the boiling point, adding lime 
until its neutral point is attained. A thick scum collects on the 
surface, and cracks when the temperature reaches about 210° — that 
is to say, when incipient ebullition takes place in spots here and 
there. Steam is immediately shut off, and tho juice is allowed to 
stand about forty minutes. During this time the cake of scum, which 
is about two inches thick, becomes very compact, so that when at last 
tho clear juice is suffered to run out through a copper strainer at 
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the bottom of the clarifier, the imparities remain behiml, and aro 
thoroughly separated. Bisulphite of lime is now eonimonly usetl 
with the same object as sulphurous acid gas. It is added iu solution 
as soon as possible after the juice leaves the crushing rolls. 

Ill making inferior kinds of sugar, the clarified jnico is run into 
a battery of open pans, called “ taiches,” the whole apjiaratus being 
styled a “ cop’ier wall.” These pans aro heated by direct fire under 
them, and the juice, as it concentrates, is ladled from one pan to the 
other, being skimmed all the time, and finished at last iu the pan 
farthest away from the furnace. The whole operat ion is “ messy,” 
and extravagant in fuel. A.n improvement on the oupper wall is the 
“ concretor,” a shallow tray sot over a furnace, down which the juice 
runs in a thin stream, and is rapidly concentrated; but in ‘this appa- 
ratus, also, on account of the steam from the juice ]>eing wasted, the 
expenditure of fuel is very great. For tho higher classes of sugar 
the clarified juice is run through bag filters, and aftoi vvards throngb 
animal charcoal, or through the latter only, and concentrated in tho 
manner above descrilxKl, or by means of double-action or treble-action 
tubular concentrators. At Bene Mazar four sets of treble-action con- 
centrators are used. Each set consists of tlirec vessels. The first set 
is lioated by tho waste steam from tho various steam engines. Tho 
steam evolved from the jiiico in these boils tho syrup in tlie second 
set of vessels, and in like manner the utoam pnxluced in the second 
set boils the syrup in the last set of vessels. The tirst set works at 
about the pressure of the utmospljcre, the second sot at a partial 
\iicaum of ten inches, and the third set, like vacuum pans, under a 
vacuum of about twenty-six inches. Alter coi5centratioii, and for the 
higher classes of sugar, tho syrup, at about 22" Beaurne, is again 
passed through charcoal filters, and then boiled to. gjaln in vacuum 
pans. Inferior sugars are struck either directly from the last “ tsdclio ” 
of the copper wall, or from some one of a numerous array of tubular 
and other granulators, working at tho ordinary atmospheric pressure. 
The molasses is now almost universally seimruted from the crystal- 
lized siigjir by means of centrifugal machines. There is great diffi- 
culty in getting the juice and syrups to pass through animal charcoal 
of sufficient fineness to produce much effect. The animal charcoal 
used by refiners, for example, is about as fine as No. 1 shot, while 
that used iu Egypt is as coarse as hazel nuts, and even then it clogs 
\ery quickly. It appears that, until the molasses has been in a 
great measure separated from the ciystalbzed sugar — which is only 
done in the curing room — the syrups cannot be made to filter 
efficiently, and that, for this reason alone, it is well to avoid charcoal 
fixation. It is certain that juice is degraded by passing over large 
Burfaces, as it thereby has a tendency to get sour, and thus to in- 
crease the percentage of molasses. It is hardly necessary to remark 
that the first cost of the charcoal, tho daily waste, and the charges 
labour in reburning, are serious items in the account. 

A valuable contribution to tiie ‘Chemi.'-try and Physics of Sugar 
_ anufacture ’ was also given in the foregoing paper by Mr. George 

^ton, analytical chemist, in the following terms: 
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“ The property of eulphurouB acid gas, or of salts containing that 
gas, such as the hisnlphito of lime, in preventing or arresting fer- 
moutHtioii, and in bleaching vegetable subsianccs, is well known. It 
sccins to Lave been applied to the manufacture of sugar from cano 
juice as ( 3 ai'ly as 1838, when Mr. E. Sfcolle took out a patent for dis- 
colouring aaccharino matter by sulpburous acid gas inatoad of animal 
charcoal ; and subeequont patents have been taken out in 1849, 1850, 
1857, and 1862, for similar purposes. But it does not appear^ that 
ai»y marked sneecss has attended the use of the gas, though it is in- 
coiiiparahly cheaner than the bisulphite of lime, whicli at present is 
largely employed in the British West India colonies. It may be that 
the latter substance linds favour on account of its not requiring 
special apparatus for its application ; but I am inclined to think that 
sulphurous acid gas has failed from two causes. In the first place, it 
has to bo applied quite as carefully as the lime used in ordinary tem- 
pering. Being extremely soliihlo Juice will take it up to the extent of 
thirty-three times its own volume, and hence a great excess is easily 
and imperceptibly added, only to require neutralizing again by lime, 
which forms sulphite and bisulphite of lime; the latter being wholly 
soluble iu the w(iak cano juice, but is in part changed, at the exponse 
of tlie atmosphere, into the sulphate, which, although soluble in about 
four hundred and fifty volumes of hot water, is deposited rapidly on 
the surfaces of the coucontratora and vacuum pans, rendering them 
inetliciciit, and extravagant in fuel. In the second place, the gas has 
always l>oeu tried at existing factories, most probably with very 
defec tive and slow concentration ; hence the juice, which if quickly 
coucoutrated— not, however, in vessels heated by direct fire, as in 
‘taiches’ and concretors— would have made white sugar, has been 
degraded till all the benefits of the gas are lost. The Aba factory, 
it is believed, is* the only one ever built expressly for tho use of 
sulphurous acid, and hence the success which was immediately 

attained. ^ i i 

“ In the simple clarification with lime, groat care should bo taken 
to add tho exact (quantity necessary to neutralize tho organic acids 
in the juice. The salts of lime then fornuHi^hiefly acetate —are all 
soluble, and arc not dc]) 08 itcd if concentration follows lupidly ; but 
if there is an excess of lime, or long exposure to the air, the carbonate 
is formed at tho expense of the atmosphere, and becomes very trouble 
some. At Bone Mazar, last crop, the clarification was constantly 
under European supervision, and so carefully done that, at the end oi 
the season, there was no deposit whatever, either in the triple-octior 
tubular concentrators or the vacuum pans ; and, as excellent white sugai 
was made, it is presumable that the correct quantity of milk of lime 
was used. This varied between 1 J gallon to 2^ gallons, at 10° Beaam(^i 
corresponding to from 1^ lb. to 21 lbs. of caustic lime, or say, bd 
average of 2 lbs. of caustic lime per clarifier of 353 gallons. At Aba, 
during my experiments, i lb. of sulphur was actually consumed for 
450 gallons of juice ; but this quantity, in consequence of the imper- 
fect wrangemouts for ‘ gassing,’ was greatly in excess of what 
necessary for clarification. Laboratory experiments seem to indicak 
that about yV gallons will be sufficient. The lime require^ 
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to neutralize tliis will be nearly the yamo weight, and therefore 
will form hut 4 per cent, of the liino necessaty for tempering in 
the ordinary manner ; that is to say, 4 per cent, more lime will ho 
required by the sulphurous acid process than hy the ordinary method 
of defecation ; ami this is probably little, if any, more tlniri the syrup, 
as it leav(es tlio concentrators, will be able to retain in soluti<*n. Tlio 
lime requirtKl at Aba, if used in the name proportion to the as 
at Bene Mazar, would be lbs. per <‘laritier, increastid only to 
lbs. in neutralizing the sulphurous acid ga.s; it is tlierefore 
('Xpected tliat t)ie deposit of sulphate of lime, which nmt(;riiilly inter- 
lered Avith the working of the concmitrators last season, will he very 
eonsidenihly reduecsi, if not complebdy rcmove.d, more cinlly 
btcaiisSO they are not in a eonditiou analogous to steam boiler.s out of 
whicli »»n]y steam is tak^ui ; (»n the contrary, from them at least lO per 
(cut. of the <‘utering thiid llowy out again, and must carry a largt) 
prnpfu-tiuu of .slightly Bolii}>lo and siispcuidcil matters with it. 4’ho 
ra[)idjty of tie; [>roco.s.s of getting the juice to the state of syrup, 
when it is safe from b rmmitation, is hi^st illustrated by comf)HriK*»n 
Avith Bone iMazar. In that mill a particle of juice in travelling 
through thf^ apparatfi.s remains two hours in tlu^ juice tank and 
(dangers, two liours in the chareenil lilU'rs, an liour and thr<f> 
qimrtiTH in the triple netion eoneimtrators — in all, live lumrs and 
till ee-qiiartfU’s, while at Aba the saiin.* state is renched in h.ss than 
two luiurs, or in about one-tliird the time. 

*' It !B well known that sulpliurii? acid is a d(‘ai]ly enemy to ery.s- 
taliizable .sugar, and sidtihurous acid being very noai ly alli(;d, it was 
feared tb.at its iiso might also bo, to some extent, prejudicial. To 
si'ttle this point, .-'amples of juice obtained from Egyptian cane Avere 
cRitd'ully claritied in the (ordinary manner Avith lime, and then iilter«id 
tiii'ough cliarcoal, ami also by the sulphurous acid gas process; the 
resulting specimmis of clarified juice were then analysed, and it was 
found that the iiamples obtained from tlic latter process wore hi 
a .slight extent riolier in crystallizablc sugar ; tlie difiercnce, liowevr r, 
\v;is%ory siijiill, so that practically it became safe to assumo that there 
would be no loss of crystallized sugar through the use of sulphurous 
acid. Ina.smuch us the third boiling of molasses lias to stand from 
three nioutlis to six iiiontlis before it can throw doivii all the crystal- 
lizable sugar, a complete investigation into the yield of any process 
IB a very tedious business, and, in fact, can only be accurately dona by 
exact observation throughout the season’s working, extending, with 
the manufacture of all the produce, over at least seven mouths 
or eight months. Nor is it possible to make any satisfactory esf imntc 
of the yield of the third boiling, as it varies very much, depending 
RToatly on the state of the canes and the goodness of the original 
clarification and con(ientration of the juice. I devotcKl one month to 
watching the successive transformations of| 164.315 gallons of raw 
juice as far as the third boiling ; and, considering the immense 
number of lueasurcracnts taken, the corrections for temperature 
Accessary, and the circumstance that a large number of observers had 
h> be employed, the results of my investigations are surprisingly 
^curate. 

N 
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“ Tlio yield of 164,345 gallons of raw juice, at Beanm6 and 
IT Faliroiihoit, was : 

Tons. cwtB. qrs. lbs. 


First wliite sugar 

.. 54 

18 

2 

18 

boiling brown 

.. 18 

6 

3 

1 

Third „ estimated 

9 

3 

1 

14 

All sugar — total .. 

.. 82 

8 

3 

5 

Molasses after socond sugars . . 

.. 24 

12 

2 

25 


or at the rate of 1*124 lb. per gallon, tliu * white sugar alone being 
0*75 lb. per gallon. At Bene Mazar the yield of first «iigars was 
0*71 lb. per gallon, the total yield being estimated at 1*21 lb. per 
gallon. At either factory the result must be looked upon as extremely 
good, considering that the canes were very small, their dimensions 
seldom exceeding 4 feet long by 1 inch to IJ inch diameter. A 
great number of the canes were also so short that tlicy had to bo 
carried up to the mills in baskets. And, besides this, they lay fre- 
quently for two weeks and even three weeks cut before they were 
ground. During the experiments a lot of cane sent from Beno Mazar, 
whore it had been cut down to make room for the Agricultural Kail- 
way, lay a fortnight before it was crushed. Sugar makers can readily 
estimate the deterioration of the juice which resulted from this 
delay. 

“ I am indebted to the courtesy of the Colonial Company for the 
following statement : — On their estate in Demerara — famous for the 
richness of its sugar-cane — from cane juice, when at its Ijest in the 
months of March, April, and May, and indicating 10"^ Beaume at 70^ 
temj)eraturo, they obtained, of first white sugars, 8*43 per cent, on the 
cane juice, and of second sugars, 4*56 per cent., or in all 12*99 per 
cent., or about 1*405 lb. per gallon. The company does not work the 
molasses a third time, but as tlie second boiling forms 54 per cent, of 
the first, it is probable that very little crystallizoblo sugar is lost. 
At Aba, the second boiling forms only 33 per cent, of the first^pud 
it is not likely that the sugar derived from the third boiling would 
make the aggregate amount greater than 50 per cent. This result 
seems to show that, uuder like favourable circumstances, equally high 
results may be looked for in Egypt. Sir Daniel Cooper, Bart., late 
Speaker of the Legislative Assembly of New South Wales, who is 
extensively ^^^Bsted in the sugar industry of that colony, has kindly 
communicalB«PK following information respecting the yield oi two 
sugar factories on the Clarence river. Of first yellow sugars they 
made in 1871, 0*89 lb. and 1*01 lb. per gallon of juice respectively ; 
of second sugars, 0*29 lb. and 0*14 lb. and of molasses, 0*57 lb. and 
0*47 lb. In these mills concretors are employed for the concentra- 
tion ; and as no use whatever is made of the steam from the juice, 
more than two tons of coal have been consumed per ton of dry sugars, 
besides all the megass. The quantity of molasses, or uncrystalKzable 
sugar, remaining after the first boUing, may be taken as the measure 
of the degradation the juice has suffer^ during 'its manufiksture into 
sugar. Taking the percentages in each case on the first and second 
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8 agars together, it appears that the Aba factory makes but 83 j)cr 
cent.; Bene Mazar, 55 per cent,; the AuRtralian mills, 41 per mu, 
and 48 per cent, respectively; and the Colonial Coini)any, 47 per 
cent. This seems to demonstrate that the sulphurous acid gas pro- 
C 08 S, when combined with rapid concentration, realises a larger per- 
c( ntage of marketable sugar than any other system of manufacture ; 
and tins result will become still more apparent by an in-spection of 
tlie following table of produce by different mills, from which it will 
be scon that the Aba factory also yields the higliest percentage of first 
white sugar: 



Kgjpt. : 


■ Xew Wiilos. 


Aba. 

Ib'no ' 

Culoiii.il 

C!'ifj4. 1 

SouUj- 

1 

Miisar. 

1 Company. 

V. '(.Il, I 

P:ate, 

First sugar, white ! 

56-1 ^ 

43-6 

43-6 ’ 



„ „ yellow 




50-8 : 

Ol: -5 

Bocond 

18-7 1 

20-8 

t 23-6 i 

18-5 1 

8-4 

Molaasea and third sugar 

25-2 

35-6 

1 32-8 

32-7 1 

, 2'.M 


100‘ 

100- 

100- 

100 • 

! 100* 

Percentage of molagses on firstV 
and second sugars . . ..) 

33-7 

i ' 

55-3 

47'C 

JS-G j 

1 

41-4 

1 


“ The total yield of all sugars and molassefi, in pounds per gallon, 
w'as 1-825 at Aba; T62 and 1*75 in the Australian factories; and 
210 in Domorara, shosving that my statement about the bad condition 
ot the Egyptian canes is fully borne o\it. Tbe specific gravity of 
cano juice is affected not only by tbe saccharine matter it contains, 
but also by the various impurities in solution, and even by solid 
matters in suspension. The density of juice is generally taken by 
Ceaum^’s hydrometer ; and as an illustration of the manner in which 
suspended matter affects its indications, it may be mentioned that 
luilk of lime at 70"' temperature, as long Si it is kept agitated, will 
indicate 10 Beaume when mixed in the proportion of ten parts by 
weight of water to one part of lime, but, tehen sufierod to subside, 
will register only 2^ in the clear solution containing one part of lime 
in 700 parts of water. Throughout my experiments the density of the 
juice and syrups was carefully ascertained, and I found, on comparing 
the actual yield of sugar with the tabular quantities repreeontea 
by the density of the juice, that there was a total loss of 6*91 per 
cent. ; and between the quantity contained in the juice entering the 
concentrators, and that hold by the syrups running out, a loss of 1*62 
per cent These results, though valuable as indicating that no great 
error bad been committed in the numerous measurements, cannot be 
taken as strictly true, because the readings of the hydrometers were 
l^oubtedly affected by the lime, and its sulphate was proved to have 
held in solution by the deposits both in the concentrators and in 
iho vacuum pans. 

“ The information obtainable as to the manner in which the den- 

N 2 
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siticB of sacobarine solutions are affected by temperature, and the 
chaii^'ea of volume which take place in concentration being very 
Bcanty, experiments were instituted to determine these points accu- 
rately. It was found that at all densities a range of 4*^ Beaume 
corresponded to a variation of 122° of temperature, and that the law 
of variation in density due to change of temperature is the same as 
in water. The alterations of volume caused by concentration also 
follo we d closely those calculated from the specific gravity. Crystals, 
wjpiratiiig from impure solutions, are always purer than the mother- 
liqijoiH ; hence tli«3 dark yeUowmass sent down from the vacuum pans, 
when .'iniined from the uncrystallizable sugar and water associated 
with it, leaves a crystalline mass more or less white behind. This 
separation, tfxihnically culled ‘ curing,’ may be performed by simple 
draining in vessels of suitable form, or, as in refineries, in moulds of 
the familiar sugar-loaf shape, aided by suction: but on sugar- estates 
it is generally done in centrifugal machines. When the syrup is 
goo<l, tl'.o white crystals may be separated without washing of any 
kind, blit generally from a pint to a gallon of water or weak molasses 
is thrown into cacji charge, to assist in washing tho surfaces of the 
cryslals ; or tho same objiict may bo attained by projecting a jet of 
high-preHsure steam against tho inside of the revolving ring of 
sugai- ; the steam, condensing, washes away the molasses, and at tho 
saiue time heats tho mass and makes it dry more quickly when spread 
out afterwards on the mixing floor. Yellow sugars are frequently 
the pur(3 crystals coated with more or less molasses, and tlierefore 
when oonHitloring the relative yield of different factories, it is neces- 
sary to know the quality of first sugars produced, as the loss in 
washing yidlow siigai*s whito amounts to between 10 and 30 per 
cent, of their weight. Dry white sugar runs like sand, hut yellow 
has a peculiar ‘cling’ in it, duo to the stickiness of the molasses, 
Tho most difficult variety to produce is tho bright canary-coloured 
sugar, wliioli can only bo obtained from very pure bright sjrrups. 
Tho mother-liquor, separated from the first sugar, contains a con- 
sideraiilc quautity^ of crystallizahle matter w'bich separates again, as 
in all crystalUSiiiig operatibns, by second concentration, and yields 
the second su^rs, which it is generally most profitable to leave in 
the yellow state. The same remarks apply to third and fourth 
boilings. 

“ I have been able, with tho assistance of the data obtained at 
every step of the manufacture, to calculate the degree of concentra- 
tion necessary in the trays to supply suflficiont steam for the vacuum 
pans and steam engines, and then to calculate tho probable consump- 
tion of fuel per ton of sugar. By means of the indicator diagrams, 
it has been ascertained that the vacuum and centrifugal engines work 
at 108 collective LH.P., and as they do not work expausivcly, and 
there must be considerable loss from condensation in the large steam 
pipes, they probably consume 60 lbs. of steam at 3 lbs. pressure 
per I.H.P. per hour. To supply these engines, therefore, would 
involve the evaporation of 541 gallons of water per hour in the 
concentrators. Supposing the factory to be in full work, each mill 
producing 1600 gdlons of juice, that is, 6000 gallons per hour at 
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10^ Beaum/i collectively, the yield of all sugars at the ascertained 
rat«^) would be 6744 lbs. per hour. From wy ol>servatio]is, it appears 
that the water to be evaporated in boiling down the second and third 
Kiigars— including one gallon of water added to < aclj ccfitrifugal 
chargo — aiiiounts to 60 per cent, of the weight tho totally- 
tiniKhod sugars, or to 405 gallons per hour, to which must bo added 
10 [Xir cent., or forty gallons for loss by radiation, tU. 6000 gallons 
of raw juice at 72^ temperature, when dear of its semu and redm'ed 
in Volume by five miuntt^s’ Kiiling in the t iavifiers, would become 
5176 gallons of clarified juice sent down to tin* cortcenTrators at 72'’ 
tem)>crature, and would contain 11,700 lbs. absolute sugar, which, 
at the specific gravity of IdJ, would measure 7ol gallons. It was 
ascertained that, in tho fir.st sugars sent down t'> tiie coolers, tln^ 
saccharine matter was associnted with water aniouniiii:; to ItO 4 per 
cent, on the yield of all sugars, or 205 gallons gor hour. In this 
inuimer (rjll-|-405-j 40-f 7bl-j-205) 1022 galions of the jiiiiM^ have 
been disposed of, leaving 3551 galhms to be cvajioratfsl, one part 
in the vacuum pan b<‘;ng at the cxptuise of the steam raised from 
the other iu the conccutralors. Allowing 10 per c( iit. on the total 
amounts for h»ss and waste, the qii intity should bt! divid< I iu the 
proportion of CO per cent, to 40 per cent, htaving tliU.s 1122 gallons 
to ho evaporated in the vacuum pans by 21. ‘*2 galioms, Converted 
into hteaiii in the trays. There is then ki liie syrup ready for the 
trays ; 


nir.L(in' V)< 

Wi'ter a-ii'ieiHt; d ;vitii first tiC;) 

WaUir evapomt.al in viUMJuni pan .. .. i 

'J'ot.il hyrnp — ‘.'Dos 

^^'fttcr evajairated in c^)ncontramr.3 1.) produc.* 

pivvioi, and boii sr-cmid and tliird t-ngar,'^ .. .. !>>ii 

Water evaf>orat(Nl to boil first aiiizar 

Total ev»i|H)r!iL>‘d iu iray.s 21 Ih 


Tutal claridod juice j>cr hour .''*472 


‘'The syrap, therefore, will form 43 per cent, of the clarified juice, 
and if the latter gauges 10^ Bcaume, tho former would indicate 2P 
Be niine. Comparing this with tho observations, it appears that 
1 >>3,341 gallons of clarified juice were converted into 72,049 gallons 
of i^yrup, both at 160°, tho latter being 47 per cent, of tho former; 
or if the juice stood at 10^ Beaumb, the syrup would have indicated 
19 Beaiune ; that is, i-ather less steam was wctuaily generate<l in the 
travH than the foregoing calculations indicate, which is accounted for 
hy the third boilings not liaving been made during the exjK'riments, 
and, therefore, that much less steam was refj[uired by the vacuum 
pans. 


’‘These calculations agreeing so well with observations ^nake it 
p^bablo that the latter were very accurate, and point to tho result 
that by utilizing tho steam from the concentrators, the evaporation 
57 per cent, of the juice only is necessary to convert the whole 
*nto sugar and the residuary molasses. For the third boilings, quiet 
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and uniformity of temperature are necessary. As they have to 
remain crystallizing from three months to six months, a large pro- 
vision of tanks is required. These seem to answer best when built 
of masonry and plastered with native cement. The third boilings 
form about 1 ^ per cent, of the raw juice ; hence, in a factory work- 
iiig ninety days, at the rate of 6000 gallons an hour, tanks to 
accommodate 194,400 gallons would be required. The total horse- 
power required to work the Aba factory, assuming that a cubic foot 
of water at 62° Fahrenheit evaporated at 212° represents a horse- 
power of boiler duty, is computed as follows : 


Tlie four cane-mill eiij^ines take 68 I.II.P. each. Allowing li.p. 
2.*) 1I»H. of stefttu per H,P. per hour, which will cover loss by 

btoam pipes, itc., they will require of boiler power 112‘0 

The olarilicrri Lave to heat 6000 gallons of juice per hour, from 
72” to 212”, and to boil for 6ve minutes, and will absorb .. 163‘5 

Tlie concentriitors having to raise 5473 gallons of juice from 
160” to 230” and to evaporate 3118 gallons under 3 lbs. 

pressure, will teko 519’0 

Hteam under (10 lbs. pressure used iu steaming centrifugals, 

calculated 11'2 

Sulphurous acid pumps, calculated 1 '5 

Donkey feed»pumps „ 2*3 

Total H.P. ■- cubic feet of water to evaporate from 62” Fahr. = 809*5 


or nearly 11 H.P. per ton of sugar per 24 hours. If 8 lbs. of coul 
arc necessary to evaponito a cubic foot of water from 62°, thou 
6476 lbs. of coal would l)o necessary to produce 6744 lbs. of sugar, 
or the weight of ooal will be 96 per cent, of that of the produce 
in sugars. Supposing tho cane mills to express 68 per cent, of juice, 
the 6000 gallons per hour would produce 30,325 lbs. of wet megass. 
From experiments made on a largo scale by Mr. Black, the resident 
ongiueer of the Magaga sugar factory, it appears that dry megass, 
tit for burning, weighs 53 per cent, of tho wet ; and he found that 
29,578 lbs. of dry megass did as much as 16,000 lbs. of ordinary 
north country coal, or that it required 1’85 lb. of megass to do the 
same work as 1 lb. of coal. Tho canes yielding 6000 gallons of 
juiix), therefore, produced 16,072 lbs. of dry megass, which, consumed 
iu tho evaporation of 809 • 5 cubic feet of water, gives nearly 20 lbs. 
of megass to tho cubic foot. According to Mr. Black, 14*8 lbs. 
should bo enough ; but an imperfect experiment, made on a small 
Cornish boiler at Magaga, gave only 8*06 lbs. of water per 1 lb. 
of megass, or 20*7 lbs. to the cubic foot. As an approximation^ 
Mr. Black considers that 1 lb. of cool is. equal to 2 lbs. of megass, 
or 16 lbs. of megass to the cubic foot of water, bo that there seems 
to be margin enough to warrant tho statement, that the refuse of tho 
canes should give fuel enough to make the sugar; and this would 
especially bo tho case in Egypt, where the climate is favourable to 
drying the megass. 

“ 111 addition to tho megass, most of the Egyptian mills are said to 
consume one ti)n of coal per ton of sugar, but the true statistics are 
dif&cult to arrive at. 1 Mievo that in some of the factories in the 



SUOAB. 


183 


West Indies tlio consnmption of coal has been reduced to a quarter 
of a ton per ton of sugar ; but this is in addition to the inegass, and 
triple-action concentrators are in use. TJie quantity of extra fuel 
required in any case depends upon the pcrcontago of juice pressed 
out. From Mr. Black’s eii)criinont8 at Magaga, dry megass a])pears 
t(t contain 10 per cent, of moisture. Paycu gives the composition of 
Otahoite cane at maturity as, water 71 per cent., sugar 18 per cent., 
and ligneous and other matters 11 per cent.; consequently the com- 
position of dry megass may bo assumed for difforent degrees of pross- 
iiig to be as follows : 


; l\'rcentat>:e of juice pressed out .. j 

f>0 0 

70*0 

8(»-0 ; 

' WaU^r dried out of inegasa .. 

211 

1.3*0 

.V 7 , 

1 „ left ill dry megass . . 

1 Sugar „ „ .... 

1-9 

10 

1*5 ! 

G-0 

8*8 

J-8 1 

1 I.igneous matter, <tc., left ia dryt 
megass / 

11*0 

11*0 

11*0 1 

1 


100*0 

100*0 

100*0 ! 

j Percentage of sugar and ligneoiis'l 
j matter on juice j 

28*3 ' 

1 

1 

21T ! 

1 

17*3 ! 

! 


“The last sot of figures shows how rapidly the fuel available 
decreases with the increased yield of the canc mills. In such groat 
factories as tlmt at Aba, when worked only to about a quarter of their 
power, great h)ss arises from condensation in loug and large stooin 
pij>e8, as well as from frequent stoppages for want of cane, and from 
the nature of the case, a really trustworthy return oouUl only Ix) 
obtained from records kept during tlio whole crop. The megas.s being 
spread out to dry over many acres of land, it is difficult to bring it 
In with the necessary regularity, so that observations taken only 
from day to day would most likely bo dooeptivo. The Aba mill, 
however, was run some days by burning megass only, but no record 
exists as to how the stock of megass which was in course of drying 
was affected. 

“ The cost of the machinery, iron buildings, and roofs of the Aba 
factory in England, including also the animal charcoal filters and 
reburning apparatus, which were supplied as a measure of precaution, 
but never erected, was 90,000/. The CQst of the Bene Mazar factory 
for machinery and iron buildings was 130,000/, Correcting the cost 
of the Aba factory so as to bring it up to the same powers of pro- 
duction as Bene Mazar factory — but deducting the cost of tlie 
charcoal apparatus— the amount would be 100,000/., thus showing an 
e<^‘onomy in favour of the sulphurous acid gas over the animal char- 
coal process, in producing white sugar, of 30,000/, on the capital 
amount, in addition to a saving of 14,000/. for the first year, and 
pool, per annum afterwards, in animal charcoal, and labour and fuel 
in using it. The Aba factory was ordered in April, 1870, and the 
whole was made and shipped before the April following. The Bono 



Mftzar factory was ordered in Dec>omber 1870, and was all shipped 
by the following November, and during the same time the Malatea 
faob>ry, as largo as Bene Mazar, but which was not to >>e erected till a 
Hcason later, was constructed and completed, so that in the space of 
niiietoon montiis, maebinory to the value of nearly 400,000/. was 
d(J8ign(x], constructed, and shipped. The erections on the spot were 
completed with groat rapidity, especially when the obstructions of 
climate and carriage arc considered, and the difticiilties about straw 
to burn bricks and lime. In conclusion, I think that the large yield 
of first sugar, the small percentage of molasses, t)ie calcalations 
to fuel, aiid tlio economy of first cost and working, justify the opinion 
that the sulphurous acid process offers a reasoTiable prospeci; of 
sucitess to tlioBo who may employ it. It has been widely stated, 
however, that tlio while sugar produced will lose colour materially 
if kept in bulk. No evidem^e has, as yet, reached me on this point, 
and I can theri^foro only stato the opinion of many <diemist8, that 
there docs not seem to bo any ground for tlic ajnircliension.'’ 

The sugar industry of Egypt has made a great exteiiBion of late 
years, which can best bo judged of by tho following statistics. In 
ilie production wan only about 2510 tuns. Tin* exports have 
since been as follows: 





(‘wts. 

185:) 

‘2'.>,‘276 

18C.5 .. .. 

!,5f4 

lS5t 

29, 9 g) 

1880 .. 

1,090 

18.') 5 

2t,05r» 

1887 .. 

.51, 9^2 

l8f)G 

11,287 

1868 .. 

. 11.5,212 

1857 

21,909 

1860 .. 

. 29.*), 279 

.1858 

28,201 

187'» .. 

283,828 

1859 

28.517 

1871 .. 

356,468 

LSCO 

ll,(;8l 

1872 ,, 

-1.56,851 

ISoI 

14,184 

187:) . . . . 

.. 7 11, 327 

JSOl' 

i:),22(; 

1871 .. .. 

.. 886,914 

i8t;:5 

18(>i 

7,«'57 

2,: WO 1 

1875 .. 

. 901,5:)5 


Tho small exports of 1803 to ISbfi were duo to the extension given 
to cotton cuUui’o in preference to sugar, owing to t/io scarcity of that 
sta}»h'. 

There is ptirhaps no other instance of a coiitiiiuuuslv rapid rise in 
tho prinl notion of a staple article of conunerce, and wliieh witli the 
Biiuexod Soudan and other district-s bids fair to go mi advancing 
ill an e<|ually raj)id rate. To tho seventeen sugar works previously 
Wonging to the Khedive five more have boon abided since 1872. The 
annual production of these twenty-two works is abuut 14,626 bms. 
The Khedivo has 55,000 acres under sugar OHiie, and private in- 
dividuals 35,00.0. Tho production of canes is about 53,550 kilos, per 
hcctaiio (2^ acres), and tho yield of sugar is 8 or 0 per cent. Alxmt 
two-thirds of the sugar producc-d is white and one-third red sugar. 

Zanzibar,— The soil of this island, our consul tells us, is eminently 
adapted for the growth of sugar ; labour is chenj), ground rent very 
low, and every condition exists for securing an ample return for 
capital sunk in a sugar factory. 8ugar to tho value of 3000/, was 
shipped in 1864. 

Natal.— The varieties of cane grown here arc the Bourbon, black 
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Cheribon, yellow, and ribbon. On eome of the estates the sijf<ar is niaini- 
factured hy the common process, viz. flat open battery and Wet /, ell pan. 
As an iuBtaiiCO of the elioapness of the pbmt nsf-d, tliut on one t'state, 
J. Johnston and Sons, Helm.fitdd, cost^ hut IdOO/. l.-yond tlu ir .omi 
lal>our, and ooiisists of mill, two l•.luI■i^Ie^s, flat Uittriy oi tour p ins, 
with inm taidu* and dipper. The liquor is ir.bieed to ufs tii 1>I3 ' )h annue 
in rbe tiehe, from w}K‘in‘e it is 8ki[>ped into a roHeivoir; alVr sub- 
Hidiii;; a short time, it is run into a steam pan and finished. The pan 
is heated by fiteam coil, the k'mi>eratnre being kept down to ab.mt 
180" hy lathed revolving drums. 

Ih^des the homo eo-nsuieption, the following ngun^s snow the 
prograssivo exports of sugar : 

e.vtv I ''>vo. 

l.ee vi,;;nu 1870 } 00, 872 

]Mi5 !. .. i iho.ohO 


Jamai a.- -'i'hn exports of sugar from this islRiid iu've varied in the 
last eight yestrs Iimoi 25,000 iiogslmads t(* o/.OOO lOigstieads ; ol rniu, 
iVuin punelieojis to 20,000 puncheons. There was in I87d 

47,005 ae.rea umim* (tuitivation with sugar-cane in tnc island, I he 
■iikiitioii of sugar planters hero inns bo<ui for Konio years past given 
ilhcr t') impi'i) r’enient of cultivation than to increase of .Acrciygo 
etui ;r c'liies. 

This calcnlutirm gives only abont tliree-quartcrs of a lu'galniad (or 
t2 ewts.) les the avt-rage jirodiice in sugar for an acre vt cjiucR in tho 
>7 ay, J’hv f.vgremekueallneps of this return is owing to tlie system 
•i iMore or less perneae.-nt ratooning practised in small pari.'-hcs, whom 
■m estates a cempdetc field of yearling plants is hardly ever to bo 
h..< h ; Iho pleats that hi’] Iming rcpbiced yearly, plant I'v plsiit. Of 
eoursv) tlio, pr'aluco is vea”/ small, but So also a’‘e. the expenses aju' tlio 
ru k ; and it is tlie <‘pini(./n of some that iho tiaaneuvi r»-suit <'f this 
8' '.p sy sLciii ( uliieh avoidH the chance of the ]e>h« (T h iiehl oi yening 
plvUiU irciij H drought) is good. However that may )>♦), th.e nractiee 
pn.ativ lerdiua s tiio average produce of an acre of cane throughi.iil the 
1 ehu;y. 

Tlio export of sugar in tho crop years 1870—71 (d/,!K)() I'OgslicadB) 
• )s iaryer than it liufi been for niuetocn years. Tho lollovving sIiowb 

^7't; e.x ports : 


hlt.eltT 1871 

is., 7 8l,20t> i ls72 e.),.7.).3 

1SI,S 30,-jr,9 i 1873 28,428 

ls.,p 2 :g 2 G 8 I 1874 28,3h8 

1870 31,00)3 * 


Comparison of progress : 


Vtar. Sngar. Ran>. 


1S54 558,571 cwt8. 1,665,932 galls. I 

1864 : 522,408 „ ' 1.280,854 | 

1874 20,378 hhds. i 20.378 „ ' 

:■ 19, 3.''*! pua8. 
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Tho consumption of sugar in the island is estimated at about 
6000 hogsheads. 

In Jamaica, in tho Gov(3mment botanic gardens, eigliteen selected 
varieties of new canos have been planted out, and as many more are 
under trial, to ascertain which ore the best for general cultivation. 
Encouraging accounts have been received from ditferont parts of tlie 
island of the Balangoro cane, which grows with great vigour, and the 
number of shoots from each stool is remarkable. It requires to 
be planted wider apart than the space allotted to other canes. 

Colonel Stewart’s patent for desiccating cane juice by sulphurous 
acid gas injected into tho liquor has been adopted on Bushy Park 
estate, St. Catherine. On Belmont estate, in t)ie same parish, tho 
douolo retort system of distillation has boon introduced. The high 
price ()l)taino(l for rum caused sugar to be sacrificed to a large extent, 
and the manufacture of rum increased from an average of two-tliirds 
to almost a puncheon for a hogshead. 

At Niglitingalo Grove and VVales estates, in Trelawiiey, centrifugal 
machines have boon erected. In Westmoreland a few more centri- 
fugal draining machines have been introduced, and Wctzell’s pan 
and (‘ditrifugal machines Lave been set up at Holland estate, in fet. 
Elizabeth. 

An astonishing extent of sugar cultivation is now carried on among 
the peasantry, for a retuni presented to the Legislative Council, iii 
1871, showed no less than 5()ir) small sugar mills to be in use. TIk* 
average make of tlicso is about two hogsheads per annum. In some 
cases the sugar thus produced is sent down to the coast and ( xporlcil, 
but by far the largest part of it is consumed in the island. Cultiva- 
tion among the large propnetors has been considerably extended iii 
many cases, and several abandoned properties have been r(^claiia6<l, 
and irrigation adopted on a large scale with gratifying results. 

The enterprising proprietor of Albion estate, St. Thomas, has 
establisbed a vacuum i)au and centrifugal apparatus. The sugar 
produced by the machinery is of a very superior character, equalling 
tlie best Deiuerara crystallizcul sugar, which is sold so largely for 
consumption in tho United Btates. , 

This is quite a now featuro in the bistory of Jamaica sugar manu- 
fa<;ture, which has long been notorious for servile adherence to ancient 
nmtiiie. 

Barbados . — This small island usually produces a large quantity of 
sugar, but tho crop is of course afibeted by seasons and other causes. 

Tho years 1850 and 1860 were bad crops, the next two years good, 
followed by two bad, Tho four years, 1865 to 1868, were very good 
crops; 186^8 a poor one. There aro about 35,000 acres under cane : 


fW 

Year. j 

j Sugar. ^ 

1 Rum. 1 


1 

1854 

1 

50,000 hhds. ' 

i 1,402 hhda. | 

1 

1804 

1 .37,038 „ 

! 37,156 galls. ! 


1874 

47,355 

' 16,801 „ 

Tho hew method of stirring the sugar, by the oscillating proces?, 
after it^ has boon poured from the copper into the cooler uutil the 
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gr^alation IS complete, instead of allowing it to c<x)l in a soli.l mass 
as by the old process, .8 now very general. The stirring is coni.nonly 
effected by a disc revolving m the cooler, which takes up and scatters 
tlio fluid sugar. Iho result is that the sugar crystalUzos in hu-.r,.r 
grains and parts more quickly and entirely with the midasKeB.^so 
ti.at there is less drainage on the voyage. Sugar made in this way 
sells for nearly 2*. a cwt. more than the produce of tho same laud 
mafie by tbo old process. 

Tortola cannot now, as in her palmy days, boast of wealthy estate 
pioprietors ; and the relation eiisting betweim the labourer and tho 
estate owne™ here ,s very different from that in other and larger 
tolonies. The principle upon which they work is this : Thus,, snndl 
irnnors who cultivate canes upon their own land allow to tbo owner 

het. ;ar ?dr“ ' “ ‘o ‘l-c same owner as 

oth'w b If • of tho sugar as their pinportion, tho 

o r hall being churacd by tho proprietor of tho laud and simar 

D/”'»ry/ manufacturing expenses. 

10 non bfl' mm produce of sugar in this island is about 

10,000 hhds., 300 tiorce.s, and 6000 barrels of sugar, 4000 nmicheons 
of moIaHses, and GOO punchoons of rum ^ 

It may bo well to publish here for reference by tho planter tho 
sualyses of twelve different spoeimons of canes, by Dr. Stenhoiiso. 


' On*. , 

'■mra. nn<la. , 


aci.l 


; l 

' 2 

I 3 4 j 6 

■15 •117 ; 

42-110 

46’ 1« 41*37 ' 46*4(J 


7 ■ 99 

6-23 4*69 6-J6 

*» ' 6b 

10-94 

1-65 10*93; 7*62 

, y * 1 s 

in- -20 

«-9I 1 9-n 5*7 h 

1 

9 • hrt 

4-60 6*92jl5’61 

: '-^5-50 

l2-0t| 

10-63 1G’9» 11*93 


1-39 

.. i .. 0-57; 

, 3-27 i 

1 ; 

'■ ! 

7*41; 8*96 .. j 

^ 12-02 ■ 

r 02 j 

1 1 1 

9-21 1 2*131 3*95; 

1 1 ! 


no iLvef No S I.t f 

had bL^n. ’ ^ hlossom, and 

analvsk r ‘^1^™ manure, guano, and marl. This is a valuable 
y , from^ having been mode from entire canes. 

l>ortfon”'^^wnf“®v.**'®®.? elements together, we observe that the pro- 

^Phur and '"•’r- Phosphorus, 

cimenr’whita^t ■ ' ‘=‘’“«‘l®~We quantities in all the spe- 

chloride of Lj variable in some and non-exietont in others, 
epooimon “**- >» “bundant in the Demerara 

f^conciude^h^tb different specimens. We may there- 

«Uy t'^o substances found gene- 

vegetabll vt mth nitrogemzed impounds in aU animals and 
6 wjoies, VIZ. phosphorus and anlphur. 
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2ndly. A large supply of potasli and silica, particularly the last. 

8rdly. That, lime and rnag’iesia are also ( ssoiitial ingredients ('tlio 
first in the larger quantity), while soda is not essential to its growth, 
and that common salt while appearing also to be mi essential ingn - 
dient is not so in any large quantity, but if presented to the cane may 
be absorbed by it to a great oxtejit, no doubt iiijnrinusly. 

Dominica . — The following gives the exports lor tliis island: 


V.Hl. 

Suxiir. 

Molasstfi. 

i Hull). 


owls. 


; 

ISO? 

r>c,3.)7 

54,400 

i 55,0^5:5 

js«;s 

OH.nri 

Uo,:>20 

4'l,740 

isoo 

0.),lu>0 


4.7,719 

IK70 


hK,782 

80.021 

1871 


01, 01 5 

40,015 


JVfon/.'WTrcd. — The cultivation of the sugar-cane is carried on in 
tb« different stages of pre])aring the ground, planting, weeding, and 
r<i 4 iping, generally on the task-work system Tim work is hard 
enough wliilo it lasts, but the labourers, male and fenmlo, who com- 
mcnoii working nt 6.80 a-.m., finish their task about 11 a.m. A largo 
proportion of the agricultural labourers and niral artisans, carpenUirs, 
masons, <^c., are owners or renters of piei'os of land ranging from 
half an acre to two or three acres in extent, and planted in canes or 
provisions. The lower sIojxjs of the loftier and the summits of the 
lower hills of this mountainous little islnnd are imukeii by the clear- 
ings of these small cultivators, and nothiyig can .surpass the vigour 
m energy with which this pejisantry of African descent lalmur on 
these holdings of thoir own. Hero and tliero may be seen the creaking 
cattle mill and even windmill which, with a little boiling house, 
gome labonn'T or mej^hanic, intelligont, frugal, and enterprising beyond 
his fellows, has contrived to erect, and to Ibis little factory his neigh- 
bours carry their luiiidlos of ripe canes to be converted into sugar, 
onothird of which is kept as remunorution for the manufacturer. 
The sugar lands of many j»roprietors of c(»nslderal)le importance are 
cultivated nioi-o or less on the half system, a system by which the 
poitsant occupiers of small plots of land are bound to grow canes 
which arc brought at crop time to tho works of the proprietor, who 
retains half the sugar produced as rent f()r his land. 

The following statement shows tho shipment of sugar and molasses 
for seveu years : 



Yp.ar. 

Sugar. 

MoIasafB. j 



hhds. 

236 1 


1865 

1089 


1866 

1607 

393 I 


1867 

915 

176 

; 1868 

1602 

534 : 


1869 

1794 

503 


1870 

1879 

418 ' 


1871 

1 1891 

i 

466 ! 
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Sf. LucicL — The crop of 1871 was the largest ever produced iu the 
island. The shipments ho,ve been : 


Year. 

1 Siiji&r. ' 

Kuni. 

Mol.issO'*. 


: !>•«. 

Kftlls. 

KHlIs. 

1808 

' 11,118,829 

191 , ^0l> 

2,058 


■ 10,517,725 ' 

205, (Hit) 

1,810 

1870 

12,441,153 

153,000 

2,401 

1871 

i 12,918,900 

234,800 

9,310 


The increased production of sugar in 8t. Lucia is attributed rather 
t<:» extended area of cultivation than to improvement in culture. That 
less energy is shown in the latter respect is considered to be owing — 
in a mcasuie —to the extraordinary fertility of the soil, which, liot 
uncommonly, pr(xlucea a crop from the same cane plants for twenty 
ytar#iii siiLcession ; whereas, iu m<>st other countries, the fields 
require to be planted every two or three years. Tlie system of agri- 
culture, as in most of the West India Islands, is somewhat rude ; but 
signs of ettbrtr^ to improve it are not altogether wanting. Virgin soil 
is being broken for the purpose in all directions ; and wlnlo no estates 
have latterly l>een abandoned, some have been reclaimed, and others, 
which a few years ago grew little else but weeds and trees, are now 
yielding abundant crops 

liesides extension of cultivation, there is a progress in manufacture 
which makes further improvement probable, and w ill certainly render 
it more easy. Steam power is gradually superseding all other for 
grinding purposes. Fourteen steam mills w<‘i‘e imported in 1870, of 
which 8cv(3ii I'eplaccd others that had been moved by wind, water, 
cattle, and s^'vea were destined for newly-opened estates. To meet 
any mlnction in prices, improvement in the quality of the sugar 
grown upon this island, which is almost exclusively of the low class, 
is witliout doubt of the first importance. The estates are, for the 
most part, too small to support singly expensive works, such os pro- 
duce the crystallized sugar of Demerara ; and on this account the 
co-{jp(‘rativo system, whicli has achieved extraordinary results in the 
neighbouring colony of Martinique, would appear to offer by far the 
host prospect of success. Its chief distinctive feature is the entire 
sci'Hr.ition of agriculture from manufacture. Though co-operation has 
proved useful for the introduction of the system, and has tended greatly 
to cniijuice its profits, it is not essential to it. Before this innovation 
evtu’v sugar planter in the West Indies was also a manufacturer. He 
not only grew (juues, but ground them, and turned their juice into sugar. 

1 nder the Martinique system, the division of labour is complete, 
^hp planter is merely a planter, and sugar making is an entirely 
5* pui’.ite (jccupatiou. A central Usine” manufactures the canes of a 
nnnbor of neighbouring estates, and pays for them by weight, irre- 
ipcetive of the sugar pr<*duced; so that the planter, after delivering 
'he raw produce, has no further coftcerii with it, and he is enabled to 
n Vwte his capital and energy exclusively to the improvement of his 
’dtivation. The first factories were establi*iied under agreement as 
’ full supplies of material with the neighbouring planters, who also 
'nnished a considerable portion of the capital. But now others are 
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in operation, which have dispensed with a part of this security, and 
which partially depend for supplies on the growers’ self-interest. It 
was, in fact, taken for granted by their projectors that the planters 
would sell their canes rather than make sugar themselves. This cal- 
culation was more than justified by the event. Canes are now coming 
to these factories from most unexpected sources, and from distances 
of 8 and 10 miles. Further proof is scarcely needed to show that the 
planters are deriving benefit from the new system. Though the 
extent of that benefit cannot of course be known, a notion of it can bo 
formed from the price given for the canes. The lowest price offered 
by the Usines is the market value of 5 lbs. of the best common process 
sugar for every 100 lbs. of canes ; and this is only 1 per cent, less on 
the average than is obtained by those planters who incur the risk, 
anxiety, and expense of manufacture. There is, however, more definite 
knowledge as to the profits of the manufacturer, who so far deserves 
them that he produces the best sugar yet exported from the l(est 
Indies. The Usine of Francois,” establi6hc4l in 1BC6, in the subse- 
quent four years declared dividends as follows : in 1867, 19 per cent, j 
in 1868, 37 per cent. ; in IBG9, 48 per cent. ; and in 1870, 36 per 
cent.; the docrCfli?o in the latter year was merely the result of the 
disasU^ra in Franco, which roceivcis the bulk of the Martinique sugars.* 

Grenada . — The great difficulty with which planters here have t(|i‘ 
contend is the paucity of labour and the badness of the reads. 
Wlierotts in this island nature is so bouutiful tliat a family with but 
little labour can raise their own fruit and vegetables on an acre or 
two of land, where also, from the habits of the negroes and the 
climate, their wants and requirements are but few, it cannot bo 
expected that they will labour on estates more days than sufficient 
to supply such requirements. Moreover, on the abandoned estates, 
they can squat unmolested, and do so in large numbers. 

The exports have been as follows : 


Year. 

Sugar. 

Rum. 



gallB. 

18G9 

3,254 

131,243 

1870 

3,880 

70,775 

1871 

5,250 

65,950 


SL Vincent , — The following table gives a comparison of the ex- 
ported produce of this colony : 


Yeor. 

Sugar. 

Rum. 

Molawea. 


hhds. 

pnn«. 

puna. 

1862 

8,503 

1,827 

305 

1863 

8,756 

1,554 

409 

1864 

8,163 

1,284 

1,418 

1865 

8,454 

1,794 

916 

1866 


1,796 

1,063 

1867 

11,137 

1,683 

1,209 1 

1868 

11,248 


1,359 

1869 

1J,164 

S58 

3,783 

1870 

12,948 

2,155 

1,638 

1871 

13,315 

2,656 

953 
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Althongli no additional land has been brought into cultivation, by 
more attention to clearing tho canes and a greater use of manures, 
a riither larger yield per acre lias been obtained. 

Trinidad . — About 1,000,000/. a year is tho value of tho prodnots of 
tilt' sngar-eane in tliis island in goo<l years. 

Tlio exports w«}re in — 


Year. 

Sugar. 

— 

JMolHfisca. 

Knm. 

1854 

Ibfl. 

»rnll8 

galls. 

50,055,998 

782,101 

285,146 

I8(i4 

79.109,050 

1,570,105 j 

I 60,075 

1874 ! 

99.739.550 

1,697,131 

1 1 

39,761 


In 1796, one hundred and fifty-nine sugar plantations produced 
78CK^hhdH. of sugar; in 1802, one hundred and ninety-two estates 
produced 15,461 hhdg. 

A large Usine has now boon for some years at work for the Colonial 
Company, in tlie midst of tlieir estates in Naparima, Trinidoil. 

The (Tovernor of the colony, in one of his official reports, thus 
«i|)eakR of the position of tlie sugar industry: 

“ Steam ploughs, adapted to climate and locality, with alterations 
suggested by tho experienci^ of one of tho ablest agriculturists, liave 
succeeded the earlier machines. Along with this, subsoil drainage 
iias been recommended. Those two steps united will not only yield 
tlio usual increase of nearly 50 per cent, in the field, but render tho 
]>lanter wlio is in a po.sitioii to adopt them, greatly iudep<mdont of 
those (dimatic vicissitudes of flood or drought which int(;rfero so 
ruinously with caiio culture. Tho cano-carrier, that indisj)eiisahlo 
adjtiiiet iu lessoning the most laborious branch of manufacture, may 
be seen now in every district, and tramways are being multiplied 
in connection with the mammoth mills which have here and there 
displaced the toy-like mechanism introduced some twfjnty years 
Iload-stoamers, too, of various build, may bo mot on the 
highways. 

“ But the manufacture of sugar has not quite kept pace with theso 
imprcjvements ; little has been done to remedy its defects, or to arrest 
tho waste due to the old method of frying tho rano jidco in iron 
vessels. A few steam taches for open-air concentration, bnt which 
rarely work at a low temperature, expedite somewhat the process with- 
out improving much tho quality. These last may be taken as indicating 
ho nltimate stage of progress rendered here in a boiling house. 

hot that stage actually represents in the history of sugar manafac- 
uro may ^ gathered from Stammer’s exhaustive work on this subject 
unifihed since the fall of Paris. Speaking of the present mode of 
ox rating sugar from tho beet, he says : * In some antiquated esta- 
ishments may still be seen a few open pans heated by steam, but 
being rapidly disused.* 

‘ This, then, is the ground on which the great staple of the colony 
^ow rests. It is in vain, I apprehend, to reassert the fact that ripe 
canes contain double the quantity of sugar yielded by tho beet, and 
average soil produces twice the weight of canes that it does of 
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beet, if the cane planter is unable to bring any more efficient mcnle of 
mimufactiue tlr.ui liis old iron kottlcH in competition witli the econo- 
mical and Hciciitiiic arnniocmonts of the triyU ejfd i)y Cnil and otlier;-;. 
Tliero is, however, tin d iwn of better things at bund, in tlic com[)lcte 
separation of maniilactiiro from agricnltiiro, by tho Cob)iiial Company 
Liiuitcfl, at their great central Usiuo at St. Madeluine. This sb p 
was alouo required in the Hi’itish West Indies to place a portion 
at least of its crop abreast of the rival beet, and with eorres})ondiiig 
advance in agi iculturo, tl)e Bugar-caiie may bold its own. Tim Usiic' 
of St. Madclaine is a triiimpb of capital, skill, and cm rgy, and \vd! 
bo the pion.Mir of other e.staldifdiments in pouring forth a cJTstalliz<M. 
sugar for tho million, 

“ Of its Huccoss tlnire can b(i n*) more question than of that of kindro 1 
establiKliments in the French islands, which have wistdy adopted tin'- 
Buitahlo points ot tlmir national hoed lactorics. 1 heso colonial IJsincs 
arc reported, on good antlioritV, to have cleared, according to oircum 
rtanccH of position and managument, from 25 to 45 per cent, on tho 
cajdtjil invested. 

This refers to tho inanufactnre alone. As regiird.s tltc cultivators 
of the cane, all of whom ncro more or loss deeply involved, they are 
now, as n'gards at least one Usino Tcntrale, unoinha Massed and oiostljf 
in rec(hpt of lair ivvenueH. Tliere is therefore ev« ry inducement h) 
lead th<^ (;;tj'iuihs!.s of this colony to embark at once in the double luit 
scjiaiulc husiucsst'.s cd* realising the prulit of botli agriculture aiui 
manufacture. Sh(»u]d tin y, however, leave this desirable ground to 
be ()CCUf)iod by cajiitalisis unconnected with and apart altcigether from 
the ucre-age supplying the canes, the error will be irrcnn'diahh'.'’ 

A Trinidad paper of September 20, 1876, thus speaks ol the sugor 
crop of the isloud : 

The quiuitity of sugar produced in each county this year was as 
follows ; 


St. thriiriro, or luMtli-wi-st rdumy 
Cftrofii. (If wcht cMitro, noith 
Viciv.'fift, or Nve.st (vuto*, toulli .. 
Pt. r nrick, or .south-west county 

T()h\l 


13 , 0(10 21 

17, i 101 35 

23,010 41 

1,511 11 

53,075 lU 


No sugar a]>|H;Hr8 to have been made in the four eash'rn counties; 
at least if a trilling quantity was granulated at Mayaro. as is some- 
timos done, it has not been ascertained. Probably the small quantity 
of iMiiies grown on that side was pressed only for synip and molasses. 
The list of active estates is under tho actual number of plantations 
having separate mills and maiiageinent, the return in many instanoes 
throwing tho produce of two largo adjoining estates, or three, into one 
figure. The real n umber is therefore nearer 124 than 114. 

“ Of the sugar of St. (leorge, only 949 hhds. from five estates now 
come from the plain and valleys north and west of the town. The 
remainder all comes ftom tho plain east of Port-of-Spain and north of 
tho Caroni river. The Caruni waterslope yielded 12,881 hhds, north 
of tho river and 3137 south of it, tho latter a quantity and ratio that 
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iH pretty certain to show a stciKly advance for some years ; total for 
1876, 16,018 hhds. The Chaguano quarter or Ward gave 3751 lihds., 
and the Conva Union, 8944. This takes iis to the watershed of the 
Montserrat hills. Tluj Giiaracara ostates, North Naparima and Savaua 
Grande, yiohio<l 13,747 hhds. ; South Naparima, 11,12‘2 hhds. ; Oro- 
poiiclio, 1 194 lihds. ; and Codroa, 3050 hhds. This sums up the yield 
of the whole present sugar-making aroa of the colony. 

“ Classed under tho various drainago districts, the result is as 


follows : 

Hhdfl. 

North and west of the I<aveiitille spur of hills .. 949 

The Caroni 1)8810 16,018 

The northern drainage from the Montserrat mngo .. 12,695 

Dr<\inago fn)m the Montserrat ridge (northern slope 
of GiiAmcara basin) to Oropoucho lagcion .. .. 24,860 

From the lagoon to Codroa (the south- west peninsula) 4,514 

Total .. .. 59,075 


“In soil and vicinage, tho Oropouche district and the strip of plain 
across the lagoon (in which tho first cano-pieces are now being opened 
hy the Messrs. Tennant), belong to Naparima, and may edaim to 
be elasHcd as part of that superlatively fine cano distrioL 

“Summarizing this state.ment, it apj>cars that tho Colonial Comjmny’s 
estates this year made 9262 hhds. ; those of tho Messrs. Tennant, 
83t)7 hhds. ; those of Mr. Turnbull (with Jones’s estates), 4891 hhds.; 
Mr. Bmnloy’s, 4297 hlids.; and Mr. Oummiug’s, 3300 lihds. It will 
be percei ved tlu so figures account for more than half of tin; croj). Tho 
Usino is down for 3164 hhds. Eiglit persons or interests besides tho 
above five, made over 1000 hhds., and two between 900 and 1000 
hhds. Comparing 'vith the previous year, 1875, the crop is about 
11,500 hbds. short, the deficiency being spread over all the counties 
except St. (jccjrgo, which made 2200 hhds, more this year tlian last. 
Vic'^oria alone is 8000 hhds. short, its 8t)il and roads yielding most 
readily to heavy rain. 

“ Dividing tho production of tho year hy 114, the average would ho 
518 hhds. (against 624 last year); but if by 124, which is about tho 
niuuhcr of separat^dy milled and worked estates, it will be Roeu to he 
476 hhds. per estate. Only five estates made less than 100 hhds, 
apiece. With a longer open season, the Naparima crop, in particular, 
would have been a nmoh heavier one.” 

Eii>orts of sugar from Trinidad : 


CwtA I Cwt*. 

1860 540.678 1867 828,116 

1861 549^464 1 1868 880,708 

1862 738,117 ! 1869 929,365 

1863 668,255 ' 1870 819,043 

1864 706,246 1871 1,071,839 

1865 560,166 I 1874 890,533 

1866 .. .. .. 813,339 I 


Mariintqfie . — In this island the number of hectares under culture 
the cane in 1874 was 19,314, and there were 564 sugar pieces 
•ind small plantations. The number of labourers employed was 

0 
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88,643. There were 88 sugar estates possessing steam mills, and 
14 central Usines or sugar works. 

The production has been as follows : 


Year. 

Sugar. 

Molaases. 

Rum. 


kilos. 

litres. 

litres. 

1865 

32,691,550 

7,909,700 

6,220,500 

1866 

33,202,000 

7,920,650 

6,272,050 

1867 

35,068,600 

7,682,500 

6,086,000 

1868 

36,613,805 

7,942,000 

6,321,000 

1869 

86,664,000 

6,488,000 

5,268,000 

1870 

37,820,000 

6, ai 3,000 

5,084,000 

1871 

38,084,000 

6,4.37,000 

5,230,000 

1872 

88,023,000 

6,324,000 

5,218,000 

1873 

37,835,400 

6,160,000 

5,200,000 

1874 

88,653,000 

6,206,000 i 

5,320,000 


The sugar crop of Martinique is probably less than one-half of that 
of Trinidad; the superior quality, however, manufactured by the 
Usines, raises the value of the crop much more in proportion. 

The finest soil lies to the north and north-east of the island, wbero 
the estates are on a much larger scale than on tho south side ; the 
soil is volcanic, and cartage of canes or produce practicable at all 
seasons. 

The seasons also are not so marked to the north of the island, less 
rain falling in the dry season than elsewhere ; so much so, that sugar 
making and cultivation may be carried on at almost any period of the 
year. The showers fall principally in tho early morning. 

There are no Usines to the north. The largest estate there makes 
nearly 1000 barriques, equal to about 460 hhds. of a ton weight The 
average crop of an estate is, however, from 600 to 600 barriques. 

There will be shortly two Usines near St Pierre, one of which has 
been for some time in operation, and the other in course of con- 
struction to the south of the town of St Pierre. The Usines are 
principally erected in the southern part of the island, in the direction 
of and beyond Fort de France (as it is now called), whore the country 
is more level, and tho facilities greater for bringing the ‘canes by rail 
to the Usines. Tho estates by which these Usines are now fed were 
formerly small properties, with inferior machinery of little power, 
making each from 140 to 180 tons of sugar. These small estates 
now grow more than double their former crops, which are manu- 
facture on tho Usines into sugar of three qualities, i. o. Ist class 
sugar, of large and strong crystals and to all intents and purposfia 
white ; the 2nd class article, made from 'the molasses boiled a first 
time, resembles the ordinary crushed sugar imported from England, 
but is not quite so white ; the 3rd class is superior in colour to the 
best muscovado, though somewhat inferior in grain. 

The Usmes or cent^ sugw factories having attracted consider- 
able attention as to their working and alleged successful operations, 
several official visits were made to them in 1872, and reports sub- 
mitted.. The following is one by Mr. R. H. Burton, Commissioner 
from Porto Rico. 
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There are fifteen Usines or central sugar factories in the island 
of Martinique, the greater number are in the vicinity of the Bay of 
Fort do France, within easy water communication, or having tram- 
ways from the establishments to their wharves. 


Name of Factorlea.^ 

Name of Director. 

Class of 
Company, &c. 

Yield 

per 

Cwt. 

on 

No. of 
Hhds. 
for 
Crop 

Power 
Usine in 
Hhds, 
of 500 

Capital 

ployed. 

Price 

paid 

for 

Canes. 




Canes. 

1871. 

Kilos. 


1 . Galion . --I 

Bricre do I’lelo, Walle and ) 
C'lerc ) 

Cooimandlte 

8*86 

3,860 

4,000 

Z 

08,000 

d. 

H 

2. URonty.. .. 

Quennesson and Co 

Prlve 

7*86 

7,494 

10.000 

120,000 

5 

3. S<juJon • . . . 

M. Poursigney 

Anonyme 



6,000 

80,000 

5* 

4. OilluD , . . . 

M. iMnicl Guillaud . . . . 

Ditto 

7-20 

2,200 

6,000 

92,000 

H 

5. Robert . . 

M. Rougenot 

Ditto 

7-16 

2,700 

4,000 

56,000 

5 

6. La Riviere) 

1 M. Riiiiflellot 

Oominandlto 

Prlve 


1,300 

3,657 

4.000 

6.000 

48,000j 

48,000 

5 

IJlaiicho . . 3 
7, I’ointe Simon . . 

Quennesson and Co 

• 7*26 

5 

8. Petit Uourg . . . 

1 Bougenot and Quennesson 

1 Commandite 

, 7*03 1 

2.600 

4,000 

48,000 

6 

9. La Riviere) 

Sal^ , . . . 3 

j M. Daniel Guillaud .. .. 

. Ditto 

7-fi() 

3,000 

6,000 

48,000 

6 

0. Kran^ 'ifl , . . . 

(.juennesflon and Bougenot 

: Ditto 

1 7-67 

2,9oo 

5,000 

48,000 

6 

l.SL Marie., .. 

1 M. l^ioruorant la Bougery 

i Anonyme 

: 7-2S 

1,700 

4,000 

1 48,000 


12. Prols ttiviferea 

1 M. Seheult 

1 Commandite 


1,460 

2,000 

1 .32,000 

5 

3. Simon ,, ., 

1 M Briero do I’lslo . . . . 

1 Anonyme 

I 6*83 

1,900 

2,000 

i 30,000 

6 

14. rrlnitil . . . . 

! M. Bally 

j Ditto 

1 .. 

1,700 

2,000 

j 30,000 

6* 

IS. Marin . . 

1 M. Charles Harouard 

Coiuiuandite 

7*92 

2,100 

1 2,500 

1 34,000 

6 




1 

1 

.38,465 

' 67,500 

'860.000 

1 


The figures for the crops of Dillon and La Eivihe Blanche Usines 
are those of the number of hogsheads made in 1872, this being the 
first crop, 

Usines Galion, Ilohert, Frangois^ Trinite^ and Sinwn, aji’e on the east 
coast ; on the north coast, where the largo estates are located, there 
are none ; neither do the planters of that district appear to desiro 
them ; the north has always been the most j)roductivo part of 
Martinique, the estates there being well oultivated, and having good 
machinery ; those districts where the central factories are now estab- 
lished, except La Benty^ situated in the level lands of the neighbor- 
hood of the to^vn of La Mai’tin, never had the latter advantage. 

As an example of the working expenses and not returns of the 
French Usines, 1 have copied from the books of several of these their 
last year’s results. To abbreviate as much as possible, but at the 
same time to give a fair idea of what they do produce, I take those 
of the three Usines, under the direction of men such as Messrs. 
Quennosson and Bougenot, who are those who have brought the 
Usines to their present state of prosperity. 

Pointe Simon, the first established, is situated close to the sea, at 
the western extremity of the City of Fort do France. For many 
years it was a complete faihuo, and ruined its projector, Mr. Thorp, 
an Englishman. At his death it was taken over by the house of 
Call, to whom it was heavily indebted, and, under the judicious 
administration of Monsieur Quennesson, aided by the Messrs. Busine, 
not only liquidated itself in a very few years, but gives annually a large 
net revenue. Its unsuccess at first is to bo attributed to the inferior 
machinery employed, and the want of practical experience on the part 
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of its projector. This Usine iu 1872 made 1,825,550 kilo^ammes 
of sugar, 189,791 litres of ram, selling al«> 130,000 litres of 
molasses, and gave a net return, after paying all expenses, of 400,000 
francs. 

La Benty^ situated in the fertile plain of La Martin, passed through 
the same or<leal. Its founder, the Baron de la Itenty, proprietor of 
three 8ug«r estates, established it with the view of concentrating the 
manufacture of the sugar of those properties, but being without 
practical experience, he sank a large fortune here, when, finally, in- 
debted to the house of Call, their Agent, Monsieur Quennesson, offered 
to lease it for nine years, giving 50,000 fi^ncs to the Baroii yearly in 
cash, and two-thirds of the net proceeds, which was to be dedicated to 
the redaction of the debt with the Messrs. Biisine, as sub-directors. 
This Usino has cleared itself. It made last year 3,747,043 kilo- 
grammes of sugar, which, with its proportion of rum and molasst'S, 
gave not, after paying all working expenses and repairs, 807,000 firancs, 
e(pial to 32,280/, sterling. 

Fran<;oii was established by a company “ en Commandite,” formed 
by Messrs. Quennesson and Bougenot. Profiting by their long ex- 
perience they placed in this Usino most effective machinery ; it was 
supplied by the house of Cail ; the mill, for its size, is excellent, and 
was the largest then imported to Martinique. The arrangement 
for supplying the cane-carrior with canes from the waggons on the 
raOroad could scarcely be improved on. This Usine was the first 
built of iron, with the sides filled in with brickwork, on a fixed plan 
to receive the machinery. Everything was arranged to facilitate the 
work, and from the oftset it has been the most successful Usine iu 
Martinique, The shares emitted at i^ncs (twenty pounds ster- 
ling), are quoted now at 1260 francs (fifty pounds sterling) 

A hogshead of sugar in the French Usino weighs 500 kilogrammes, 
equal to 1102 ibs. avoirdupois. 

The yield per cent, on canes ground varies considerably in the 
different Usines. It depends on the density of the juice extracted 
from the cane, and also on the greater or less j)erfcct,ion of the 
millinery employed, and the carefulness of tlio operators. Taking 
Usino La Benty as a fair avor.ige, it wll be seen they there obtain 
7-80 per cent, of crystallizable sugar, and about 3 per cent, of 
molasses. The molasses is of an inferior quality, and is converted 
into rum. 

In 1871 La Benty purchased 47,615,538 kilogrammes of canes, 
paying 5 per cent, on weight of cone according to the market value 
in St. Pierre, of “ bonne quatriome” sugar, “No. 12 Dutch standard.” 
These oanes produced : 



1 

Cuie. 1 

Sugar. 1 


kilos. 

per cent 1 

In 1st jet 

2,88:t,358 

605 

„ 2n(l jet 

653,685 

1‘37 1 

„ 3rd jet 

210,000 

•44 

Total 

3,747,043 

7-86 
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or 104,974,229 lbs. cane produced 8,260,810 lie. sugar. This sugar, 
with rum and molasses, was sold for — 

France. 

Francs. 2,461,000 

The canes cost 1,075,095 

The total working eixpenses were .. 578,905 

1,654,000 


Not benefit 807,000 


The director of this Usine receives 24,000 francs per annum, and 
the two sub-directors each 10,000 francs, with a percentage on net 
proceeds. The cane weigher receives 6000 francs. 

Most of the Usines ftiake only first jot, i. e. sugar eitrscted from the 
cane juice, and second jet, that made from the first molasses. The 
difference in the two classes of <mgar is trifling, but third and fourth 
jet are much inferior, and require a great extent of cooler-room, the 
masse-cuiie of these jets having to remain at times six to eight weeks 
in the coolers to granulate, and most Usine directors prefer to convert 
their second molasses into rum. The rum made in these factories is 
of very superior quality, and they should, in my opinion, be so con- 
struct^ that this might be optional, according to the relative value of 
each product in the market. 

The following schedule shows the number of pounds of canes 
ground to make each hogshead of 1102 lbs. sugar; and canes ground 
for each 100 lbs. sugar, made in the year 1871, in the three Usines 
before mentioned, with the expenses in francs for the canes taken to 
make each hogshead, manufacturing or current expenses of tho factory 
per hogshead during the twelve months, and not profit. 


Name of Usine. 

Number of lbs. of 
Canes ground per 

Cost per Hogshead. 

1 Net Profit 
! to Uslno 
per llhd. of 
1102 Iba. 

Hhd. 1102 
lbs. Sugar. 

100 Iba. 
Sugar. 

Caiie«. 

General | 
Expenses, j 

TotaL 

Lft R«nty .. .. 

Francois 

Poiute Simon . . 

14,007 

13,853 

15,056 

1,275 

1,257 

1,368 

! fra. cts. j 

143 43 
139 31 
153 98 

fra. Ota. 

77 24 
81 52 
71 29 

fra, cts. 

220 67 
220 83 
225 27 

tn. cu. 

107 68 
129 96 
100 55 

Average .. 

j 14,305 1 1,300 

145 57 

76 68 

222 26 

115 73 

Equal in sterling to 

1 

* $. d. 
5 16 5i 

t t.d, 

8 1 4 

1 

Ije a. <L k M. d. 

^8 17 914 12 7 


Thirteen tons of canes for one ton of sugar. Or, in other words, 
for each hundred pounds of canes purchased by the Usine, the planter 
received 9Jci. ; the general expenses of the Usine were, during tho 
twelve mouths, 6 Jd. on every hundM pounds of canes ground and 
the profit on each was 7|d. 

The question is, do these profits of the Usine bear an unjust pro^ 
portion to those of the planter ? 

Ck)iild not tho Usine afford to be more liberal ? 

Count Adhemar, of Guadaloupe, has entered very minutely into 
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this argument, showniug that all the profits are in favour of the factory, 
and the chance of loss for the planter ; but he Ktarts his arguments on 
a false basis, at least as far as would regard Porto Rico, his calcu* 
lations being based ot> the supposition that a fair yield per acre 
would be 279 cwts. of canes. Such a poor crop of canes would not 
bo tolerated hero ; we seldom get less than 500 cwts., more frequently 
600 cwts., and very often as much as 800 cwts. per acre, so that what 
the Count makes appear as a loss to the planter would, in our case, be 
a very handsome profit. 

My opinion is, it should bo borne in mind that Usines, at the outset, 
were very unprofitable speculations ; all their projectors ruined them- 
selves — an evident sign they were paying the planters too heavy a 
price for their canes in proportion to the power of extraction of their 
machinery, though this machinery was admitted to be far superior to 
that on any sugar estate ; therefore the planter, at 5 per cent., was 
receiving a greater value for his canes than that on the sugar, &c., ho, 
with his own machinery, would have extracted from them, and minus 
the expense of manufacture. 

Formerly few estates^ mills, driven by steam or water power, ex- 
tracted more than 50 per cent, weight of juice from canes ground : 
windmills and cattle mills seldom or never did this ; and under the 
bad system of defecation and concentration generally practised or; 
small estates, one pound of dry sugar per gallon of juice was con- 
sidor^jd the average yield. Under such circumstances, the planter 
who is relieved from the trouble and expense of manufacture, and 
receives for his cancs the value of 5 per cent, of dry sugar, — good 
4t]i8, — drives a profitable business, unless he can have at his disposal 
capital sufficient to erect a good plant. 

C<irtainly, an old-established factory could afford to be inore liberal, 
but in a country whei'o central factories were being introduced for the 
first time, where, of course, incidental and unforeseen expenses are liable 
to occur, it would not bo prudent for a company to start such an 
establishment on any other basis ; neither would it tend to tlie advan- 
tage of the cane-plaiitor that it should do so ; for the failure to the 
company would be ruin to tho man who might have spent more than 
his all in planting and cultivating his cane-fields, and the peroentage 
might he iucreasod after the’ second or third year, when there would no 
longer he I’ear of failure. That some Usines have extracted upwards 
of 8 per cent., there is no doubt ; but that many have not obtained 
6, is also a recognized fact. Moreover, with any percentage of 
extraction, a factory, to pay a good premium on capital employed, 
must bo supplied with canes for at least one hundred and twenty 
days’ full work. This can scarcely be expected in a new factory, 
established, as probably it would be, in a district not yet fully culti- 
vated. 

There were many causes which tended to the failure of the first 
factories established. The diffioiflty of transporting the canes to a 
distance, and the, loss of time in the factories from their irregular 
supply : it is impossible to work satisfactorily a sugar manufactory, 
where tho work is interrupted for wont of material, imperfect defeca- 
tion and concentration producing an excess of glucose, causing a 



SUGAB. 


199 


small return of crystallizable sugar and a largo quantity of inferior 
molftsses. Neither were the mills of sufficient extracting power. 
This may bo better appreciated by perusing the following schedule 
of extraction. 

One hundred pounds of canes gelding juice of 1(F B. will, at 60 per 
cent, extraction, give, in cane juice, 4*714 gallons. 


55 per cent, will give 

Gallons. 

.. 5185 

69 ,, „ .. 

.. 5-(i57 

65 „ „ 

.. 6128 

70 , „ 

.. 6-600 

75 „ „ 

.. 7 071 

80 „ ' „ 

.. 7'543 


When the factories were first established, mills, such as they now 
use, or those used on the larger properties of Cuba and Porto Rico, 
were unknown. The inferior mills employed, and of which I saw 
some dismantled, could extract but a portion of the juice contained in 
the cane, but gradually, as these Usines fell under the sole direction 
of practical men, these evils were remedied. At Pointe Simon a 
powerful mill and engine was introduced, by the side of which the 
first one used was a mere plaything; the new ono extracts from 68 to 
72 per cent, of juice from the cane, whilst the former failed to extract 
60 per cent, and during many days consecutively ; and at intervals I 
saw the average quantity of cane juice extracted per hour was 2680 
gallons. The rollers of this mill are 1 metre 60 centim. long 
(59 inches), by 80 centim. diameter (81J inches), and make 
revolutions per minute. ° 

The coppers were discarded, and the ** triple effot,’* ns used in 
the beetroot factories, was introduced, and found to work success- 
fully, The vacuum-pan and other machinery was enlarged, and this 
Usine, which at first could scarcely manufacture ton hogsheads of 
sugar a day, now produces twenty-five in ten working hours. Intel- 
ligent men have been employed in each department, and a most 
complete success is the result. 

The projectors of new factories, profiting by experience acquired, 
adopted at once those portions of machinery which had proved most 
effective ; and M. Bougenot, in his Usine at Francois, has fully de- 
monstrated the advantages of a judicious combination of machinery, 
and a minute attention to results, by the enormous interest he has 
yearly divided among the shareholders of his Usine. No doubt this 
prosperity has served as an incentive to the formation of fresh Usinea. 
^me have been more fortunate than others, but all have paid largo 
dividends, although none of them have been fully worked, as may be 
seen by Ae schedule, which shows the work they are capable of 
omg, and what they have dona As their supply of canes increases, 
4 profits. I heard of no instance where 

s^rlbg) hundred and thirty-five franca (61, 85 . 

capUal^^^^ pj^dced 27 per cent, per annum on estimo^ 
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Fointe Simon Lae also paid 33^ per cent per annum, and FraufoU 
has varied between 36 and 48 per ceiit. ^nce it was establisbed. 
These are facts not gathered by hearsay, but from personal inspection 
of the books of those factories, kindly placed at my disposal by the 
gentlemen who direct them ; and I cannot omit this opportunity of 
warmly acknowledging the kindness and attention I received from the 
numerous directors I visited. 

Of course the effects prodiic(^d t<» the island generally have been 
very benoficial. Since the establisliment of those factories the export 
of sugar has exactly doubled, and being of a superior quality, giving 
no loss by drainage to shippers or purchasers, its proportional market 
value is greater. The shipping towns have profited by this increaro 
of commerce, and the vcsiiis have brought prosperity to many willi 
thenL Merchants who first feared that the central factories becoming 
groat for sugar would interfere with their business, have fouu(l 

it lias not been so ; for when by chance they may have lost the con- 
signments of sugar, or the agency of some petty estate, other currents 
of commerce have resulted, which more than indemnified thorn. 

The following is a report made by the Commissioners appointed to 
inquire into the working of the central sugar factories system in 
Martinique and Guadaloupo, presented to Governor Bayn(« in 1872. 

Wo arrived at Basseterre, Guadaloupo, upon the 18th June, and 
proceeded without delay to tbo town of Point-Ii-Pitre where the 
largest central factory or Usine, in the French islands, is situated, 
the “ Compagnio §ucriere B. Sonquos ot Oie,” commonly called 
‘‘ L’Usino D’Arboussior.” This factory stands in the suburbs of the 
fine seaport of Point-k~Pitre, is constructed upon the grandest scale, 
and is replete with all the improvements in machinery and the 
manufacture of sugar devised by modern science. 

The cost was 216,000?., and the Usine, when a thii-d mill, now 
being put up, is available, will bo equal to an out turn, in the first 
six months of the year, of from 8000 to 10,000 tons of sugar. 

It commeuced operations on the 5tb April, 1860, but did not get 
regularly to work uutii tho 25th. 

The first season was oompleted with part of tho copper machinery 
not fitted up, and at no time was the Usine supplied with canes to 
keep its mills going. Tho supply of canes is derived from both 
divisions of Guadaloupe, the volcanic and calcareous. From the 
former they are conveyed in large ligliters towed by steam-tugs; 
from the latter by the tramway, several miles in length. The cancs 
are carted by the planter to his nearest point on tho railway, or shore, 
and thence by the Usine to their destination, where they are weighed 
by a sworn agent, in tho presence, if requir^, of a representative of 
tho estate. The planter receives per cent, of the weight of his 
ouiSes of “ bonne quatrieme,” equal to “ No. 12 Dutch standard,” the 
price b^ing regulated by ihe market of Point-a-Pitro at the time 
the canes> are delivered. 

The prixiesa of sugar manufacture at this Usine is as follows : 
^The cajues are brought by the planter to a siding of the main 
tRmway /on his estate. The waggon generally carries 2 tons of 
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canes, and one mule on a good level dBinary tramway <»n draw 
easily two waggons. The waggon, when brought to the mill itself, 
conveys the canes to the rollers, the rae^ss being elevated by power 
io a platform over the boilers. The juice on leaving the mill .bed 
falls through three strainers into a tank which has a double bottom 
heated by steam. It is treated here with a little bisulphite of lime, 
and is then mn into a monte-jus. This monte-jus by steam sends 
the juice up to the clarifiers, where it is heated in the ordinary way 
and tempered with lime properly. From this it is passed to tho 
charcoal filters, through which it gravitates, and then passes by a 
gutter into a receiver. From this it is passed to a moute-jus and is 
thrown up by steam into a cistern over the “ triple effet,” passing from 
tho first to the second, and from tho second to the third boiler, as 
tho attendant wishes. When it leaves the third boiler it i§, gene- 
rally speaking, 25° Beaume, and is immediately passed over new re- 
Immed obarcoal. It gravitates through this and falls into another 
icceiver, from which the vacuum pan takes it up and boils it to sugar. 
The first quality sugar is generally crystallized in tho pan, and is 
then dropped into sugar boxes which stand 7 feet from the ground ; 
under these boxes a little charging vessel runs on a railway that is 
hung from the bottom of the said boxes, and this vessel conveys the 
sugar over tho centrifugals, whore it is cured ; the molasses from tliis 
being boiled up, when found in good condition, with the syrup of the 
following day. When these molasses are thick and clammy they are 
boiled into mass by themselves and dropped into sugar boxes, whore 
they are allowed to granulate for a number of days. This makes tho 
second qimlity sugar, and the molasses from this, along with the 
Bkiuimings and subsidings of the clarifiers, go to make nun. The 
juice that loaves the clarifiers does not pass over fresh charcoal, but 
follows the syrup from the “ triple effet,” this assisting to wash out tho 
sweets whicli may have been left by the syrup. 

The following figures show the weight of canes delivered to the 
flic lories in tho three years commencing with 1869 : 


j Year. 

1 

Tone. 

Kilos. 


18G9 

17,808 

17,808,217 


1870 1 

42,808 

42,808,079 


1871 

08,746 

68,745,493 



This year (1872), notwithstanding the severe drought, tho receipt 
of canes was upwards of 76,000,000 silos., or 76,000 tons. 

Thus, in the first three years, the growth of canes upon plantations 
under contract to the Usrne diad quadrupled, and the management, 
accused at first of having established a factory in a district devoid of 
cuiies, have been compelled to erect a third large and powerful mill, 
with its accessories, to provide for tho reception of the normal quan- 
tity of canes expected, viz. 100,000,000 kilos., or 100,000 tons per 
annum. 
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This factory pays 5^ |9r cent, for its canes, and the figures fol- 
lowing give the financial results for the three years ending 1871 : 


1869 

1870 

1871 


Pbofits. 

je 

4,385 

.. .. *. 28,899 


Loss. 


£, 

410 


33,284 

Deduct .. 400 loss in 1870 

Leaving .. .. £32,844 balance to credit. 


A profit of 70m. was expected in 1870. Severe losses, owing to 
failures during the war m France, and other circumstances connected 
1 and exceptional year, are assigned as tlie reason 

for the failure of profits to the Usine in 1870. 

In 1870 6096 “boiicauts” of sugar of 600 kilos, each, equal in 
round numbers to 3000 tons, were obtained from the 42 808 tons of 
canes received, or 7 • 12 per cent, of sugar. ’ 

for obtained, which was converted 

into 470,480 litres, equal to 117,620 gallons of rum of an average 
Centigrade s^ngth of 60^, equal to 39J gallons per ton of sugar. 

f 1 f ru J ^^^gar, or 5325 tons, were obtained 

trom the 08,^45 tons of canes received, or 7*74 per cent., -composed 


Ist quality sugar 
2nd and 3rd ditto 


6 ’24 per cent. 
1*50 „ 


A minimum average return of 8 per cent is confidently expected 
^ j 25 per cent, of plant canes are regularly for- 

warded from the contributory estates to the factory. 

1 he superintendent, in a report made to a general meeting of the 
shareholders on the 24th April, 1872, and unanimously adopted, 
remarks that this factory was compelled after its second campaign to 
wfuse the offer of fresh contracts, and to increase i48 working power 
60 per cent., to enable the Usine to keep pace with the rapid increase 
m the production of the estates engaged. 

“But two years ago,” says M. Souqu^s, “a lack of canes wai 
dreaded; now an excess of supply is to be feared.” 

This Usme, in April, 1872, the third year of its existence, declared 
a first "iyidend of 24 pw cent., exclusive of 4 per cent, carried to the 
credit of the Sinking Fund Account” The general manufacturing 
and workmg expenses of the Usine in 1871 amounted to 117 7321 
The sugar rmlised p, 643.867 francs, or) 141,7641, the proceeds of 
rum were (306 894 francs, or) 12,2761, equal together to 164,0291., 
showing a profit upon a simple debit and credit account (without 
charging interest upon capital and tear of stock, &o.) of 36 297/. 

canes and of 731,198 Htree, 

or 182,728 gallons, of rum. 

We had not the ^vantage of seeing this great laboratory at work, 

tho operations for the year being ended. ” ' 
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The Commissioners beg respectfully to observe here that the pro- 
cesses of tho manufacture of both sugar and rum in all the Usines, 
both in Martinique and Guadaloupe, visited by them are more or less 
identical, tho only perceptible difference being tho adoption in the 
newer factories of tho appliances of modern science aiid improved 
mechanical and other arrangements. The clarification of the juice, 
its reduction to syrup at a low temperature, the perfect crystallization 
and colour of the sugar, and a maximum return are obtained by 
repeated filtration through animal charcoal, the “ triple effet ” and 
vocuimi -pan processes, and, last of all, the centrifugal maebinos. A great 
drawback at present to the Usine D’Arboussier is tho want of fresh 
water. Salt water is obliged to bo usc<l, as also water derived from 
wells decidedly brackish. The injury to the boiler tubes and other 
machinery from using salt water has been so great, that arrangements 
are now being made, at a groat cost, to bring fresh water to tho Usine 
from the other division of the island. 

W e talve leave of tliis palace factory ” with the remark that tho 
proprietors of contributory estates, as well as several sliareholdors 
with whom wo bad tlio pleasure of conversing, expressed themselves 
perfectly satisfied with tho present condition of affairs, and very con- 
fident as to the permanent success of the Usine. Tho sliarcs, originally 
issued ut 500 francs, are now quoted at 1500 francs, but none aro to 
Ixj had. We wore informed upon good authority that estates which 
before tlio establishment of Usines were in debt, or constantly 
changing hands, wore now in a flourishing condition, and that others 
which had almost fallen out of cultivation wore now nniking excellent 
crops. 

Wo had the pleasure and advantage of several interviews with M. 
Souques, whbso family possesses a small private Usine, called “ Bean- 
port,” not far from Point-a-Pitre. We were unable to visit tho 
factory, but we wore informed by M. Souques (aiid his statements 
were confirmed by independent testimony) that this Usino jcarchascd 
canes from tho neighbouring estates, paying 6 per cent, for them, and 
that upon a manufacture of 2000 tons of sugar per annum the clear- 
ances of tho Usine were very Ijandsome. The precise amount was 
not, however, communicated to us, but we observe that Mr. Kussell, a 
gentleman who appears to have visited Guadaloupe from Demerara 
three or four years ago, in some notes of his visit, entitled ‘ Two Weeks 
in Guadaloupe,’ speaking of the Beauport Usine, states : — “ The books 
show that fibey cleared 19,400/. upon 59,963,371 lbs. purchased 
(1368.). These figures show a profit of about 14s. 6d. per ton of canes 
purchased.” Mr, Russell states the quantity of sugar made (in 1868) 
to have been 2600 tons, and 62,700 gallons of rum, or a return of 
about 210 lbs. of sugar and 1^ gfUlon of rum per ton of canes 
manufactured. The Usine “ Cluny ” is, we were informed, in 
general respects a similar factory to that of Beauport, and canes 
are brought by water in punts from a distance of 20 miles, and 
atterwards conveyed some miles farther by tramway to the Usine. 

he island of Guadaloupe is divided into two parts by a narrow 
channel, called the Riviere Salee, running north and south. The 
western portion (Guadaloupe proper). is of volcanic origin: it is 
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mountainous, well wooded, and abundantly supplied with water ; its 
soil, resultinff frbm the disintegration of conglomerate, is generally 
of a stiff argniaceouB nature. 

Notes on Usines, and the Manufacture op Sugar as carried 
ON AT Martinique. 

1. Contract between Planter and MilUowner. — The engagements 

between the Usines and the cane-growers are generally for periods of 
ton years. ^ 

2. Proportion of Sugar allowed in Exchange or Payment for Canes.^ 
When first established, the Usines only allowed the planters 5 per 
cent, of sugar per 100 lbs. of canes, but some of thoso lately estab- 
lished give as high as 6 per cent. 

3. Mode of Paying the Gane-^growere, — Sugar is never actually 
given by the Usine to the cane-grower, but the value of so much per 
cent, per 100 lbs. of canes : this value is fixed in the following 
manner ; — Every fortnight the average between the highest and lowest 
prices quoted at St. Pierre for muscovado is taken, and such average 
price fixes the value of the percentage allowed by the Usine to the 
cane-grower ; tlms — A. sends 600,000 lbs. of canes to the Usine from 
the Ist to the 16th March ; the Usine allows 6^ per cent. =: 27,600 lbs. 
of sugar for the 500,000 lbs. of canes. The average price of musco- 
vado sugar at St. Pierre is, during the same period, say, $3 per 100 
lbs. ; 27,600 lbs. sugar at $3 per 100 lbs. - $825. To this amount, 
therefore, A. will bo entitled for his 600,000 lbs. ol‘ canes. The 
cane-grower is thus excluded from jmrticipation in the advantages of 
the manufacture of the superior quality of sugar made by the Usine, 
except to a moderate extent at thoso Usines where, after a certain per- 
centage of the profits has been reserved for the shareholders and for 
a reserved fund, the balance is divided between the cultivators of the 
canes and the proprietors of the Usine. 

4. The Carts go hy Usine Tramway from Estate to Usine : hut carted 
from Cane-piece to Tramway, — Tho Usine is fed by means of tramwaji 
which are laid down with regard to the configuration of the grouml, 
rather than directly, to save cartage to the cane-growers, who generally, 
if possible, suit their cultivaticm to the direction of the tramways. 
On Les Digues estate the canes for a crop of 300 barriques ( = about 
1 50 42-inch hhds.) used to be carted by about forty-five oxen, to a small 
mill of about 5 horse-power, driven by water ; now, by sixty oxen, they 
cart canes to the tramway sufficient to make 600 to 600 barriques ; 
that is to say, with one-third more oxen, they are able to cart canes 
sufficient to make about double as much as formerly. The railway 
passes near the centre of the estate ; the cane-pieces farthest from it 
are barely a mile off. On some estates, however, I am informed, the 
cartage is from 2 to 3 miles. 

6. Varying Price, and Participation in Where the Usine 

gives the value of 6 per cent, per 100 lbs. of canes (to the cultivators) 
there is no participation, on the part of the cultivators, in the profits 
of the Usine ; but at the neighbouring Usine of Petit Bourg^ where 
the canes of Les Digues estate are manufactured into sygar, the cane- 
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growers, I was mt'onncd, received the value of 5i per cent, (of manu- 
factured sugar per 100 lbs. of canes), and after 11 per cent, interest 
had been handed over to the shareholders, the remainder of the profits 
was divided between the shareholders and the cane-growers. The 
arrangements between the Usine and the cane-growers are, in almost 
every instance, different ; and, as far as I have been able to learn, 
those that have been lately established give more liberal terms to tlio 
cane-giowers than those of some years' standing. 

0, ^me (Janes sea-horned Usine^— Some of the Usines on tho sea- 
board bring the by water, when steamers are employed to tow 
iron barges in which the canes are transported, sometimes from 6 to 
8 miles. 

7. The Petit-Bourg Usine . — Tho canes aro ground in a mill of 10 
horse-power, made by Call and Co., of Paris. The rollers are much 
thicker, in pro^xirtion to their length, than the general run of mills 
manufactured in England and Scotland. Although of 40 horse- 
power, the mill at tho PeiiUBourg Usine has rollers only 5 feet in 
length. This mill extracts about 72 per cent, from plant canes, and 
from 60 to 70 from ratoons. Tho steam is supplied, both for tho 
machiiiery and boiling, by five muUitubular boilers of tho shape of 
locomotiro boilers. Were coal only used, these boilers would be 
equal to 100 horso-power efich, but as the megass is consumed in the 
boiler furnaces iinmedintely on its issuing from the mill by tho aid of 
2 tons of coal per diem for eacli boiler, their efficiency as genc^rators 
of steam is (liiuinished about one-half; that is to say, tho five boilers 
barely supply 300 liorso-powcr. The amount of sugar manufactured 
is about 15 tons per day of fifteen hours ; and the waste of animal char- 
coal about 15 tons per iiuiuim. Sixteen centrifugals are used, driven 
by two 12 horse engines. Tliis Usine, which is not on a large scale, 
is fed by means of about 6 miles of railway : tho rails weigh about 
25 lbs. to tho yard ; tho gauge is about 4 feet. Sixty cane-waggons are 
employed, measuring llx 8 x2^ feet, each capable of carrying about 
6500 lbs. of canes, and each drawn by one mule, of which there aro 
twenty-five attac*hed to the Usine, all small animals. The average 
cost of the tramway, per mile, in an undulating country, is about 
$70()0 per mile; on level laud, the expense hardly exceeds $5000 
ptir mile. There are three linos of rail laid down before the mill, 
to faciUtato the discliarge of the waggons. The cane- waggons 
on the tramroad are loaded by the cane-growers, but they liave 
nothing to do with the expense of traction on the tramway, or tho 
cost of laying it down and repairing it. From the mill, the megass 
is caiTied by a web to a platform about 16 feet above the ground ; this 
platform is about 40 feet square, close-boarded to a height of about 
6 feet, except where the u eb discharges the megass at the end of the 
platform opposite the discharging web, on five shoots leading direct 
to tlio furnace months of the boilers, at an angle of about 60^. Tlie 
megass is put into tho furnace by the stoker, with sufficient coal 
to enable it to burn freely. The boilers contain from 120 to 130 
tul»es, 3 inches in diameter inside, and about 18 feet long. The grating 
surface is about IJ- by 6 feet. The chimney is 70 feet high bv 8 feet 
m diameter, and of sheet iron. Each boiler has a separate chimney. 
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The sidoB of the boilers are not coated with any non-condnetor, as it 
has been found that the damage caused to the boiler by the contact 
of any insulator and any leakage that may take place, is not com- 
{Kiusated for by the heat saved which would otherwise bo lost by 
radiation. 

8. The TJsine always more advantageous to the Cane-grower than an 
Estate Mill. — Some planters are of opinion tliat if they had mills of 
from 25 to 30 horse-power, it would pay Item better to manufacture 
their own sugar, than to send their canes to the U|i||e. I am inclined 
to think, however, that if the data they have given^e are correct, the 
Usine, under any circmnstancos, pays them better. I conceive that 
the profits of the Usines are generally much greater in proportion 
than the profits of the cane-growers who supply them. The Usine 
should bo established by planters, they being the shareholders. So 
groat are the profits of the Usine, that almost every year a new one 
is started in Martinique, and not the slightest difficulty is experienced 
in raising the necessary funds. 

9. Cost of establishing an Usine. — The plant of an Usine capable of 
making, say 2000 tons of sugar, costs, including about 8 miles of 
railway and ^(4000 for ton acres of land, about >^240, 000. The largest 
Usine at Martinique was established by IJaron de La Eenty ; it is 
called the Usine de La Eenty ^ and is capable of making 3760 tons. 
The plant cost S 600,000, 

10. Salary of the Manager. — The gerant, or administrator (manager ?), 
of the Usine gets, in addition to a salary of from K3000 to ^4000, 
a percentage which often brings him more than his fixed salary. One 
of the most successful, and probably the most economical adminis- 
trators in Martinique is M. E. Bougenot, of the Usine Frangois. Such 
a man might piH3bably bo induced for ^^6000 or K6000 to order the 
machinery for, and superintend during the wet season (when the 
Usines at Martinique are not at work) tho erection of an Usine in 
Trinidad. I consider that even K 10,000 dollars would be well laid 
out in securing the services of one who has practically worked and 
established Usines at Martinique. 

11. Profits of Usines in Martinique. — One of the Usines pays the 
shareholders from 40 to 48 per cent, per annum on the capital in- 
vested. I am informed that the average profit of Usines is from 25 
to 30 per cent, per annum. 

12. Number of Hands employed, — An Usine of 2000 tons employs 
on an average 150 hands. 

13. Distillation of Eum. — Besides the apparatus for manufacturing 
the sugar, there is attached to every Usine a distillery where the 
rofoso is utilised for the manufacture of rum, I was unable to ascer- 
tain what were the profits of the distillery as compared with those of 
the manufacture of sugar, but was assured they formed a material 
item in the general return to the shareholders. 

In Guadaloupe there were in 1874, 20,686 hectares of land under 
culture with sugar-cane. The number of sugar works was 495, of 
which 59 had mills worked by steam, 80 by water-power, and 80 wind- 
mills, and 1 by cattle ; 264 plantations without works are served 
either by the eleven central steam Usines, or other mills conveniently 
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situated. The number of labourers employed was 4:4,850. The 
produce made was : 


Year. 

1 Sugar. 

1 

Molasses. 

Kum. 


kilos. 

litres. 


litre 

•s. 

1865 

30,328,452 , 

4,311,972 

1 

,819, 

,312 

1866 

27,475,230 

3, .385, 190 

1 

,985, 

,483 

1867 

28,013,900 

3,168,304 

2 

,269, 

,500 

1868 

35,731,600 

3,555,199 

4 

,060, 

,001 

iwjy 

35,831,394 

3,355,670 

2, 

,569, 

,703 

1870 

40,202,550 

3,665,295 

3, 

, 665 , 

295 

1871 

40,634,550 

3,832,595 

1, 

»817, 

,288 

1872 

39,993,9.50 

12,139,441 

1, 

,314, 

048 

1873 

34,582,585 

2,583,381 

1, 

,367, 

5S0 

1871 

40,775,732 

3,400,438 

1 , 

,819, 

.385 


St. Croix . — The aid of steam in breaking up the heavy soil of this 
island is much desired, but the total failure of a stcam-traction plough, 
introduced in 18C2, has hitherto discouraged the planters from again 
risking so heavy aii outlay. 

The exports in 1870 were 22,908,214 lbs. of sugar, 437,058 gallons 
of rum, and 730,077 gallons of molasses; in 1871 the (|uaiitity of 
sugar exported was 25,223,547 lbs. 

In 1873 the exports were 9,852,803 lbs. of sugar, 144,011 gallons 
of rum, and 354,442 gallons of molasses. 

Cokmel Stewart’s process for improving the quality of sugar has 
been intrcKlucod, and resulted in making a superior article, where 
proper chemical knowledge has regulated the proportions of lime 
and sulphur required in the manufacture, having also due regard to 
tlic character of the water, which is often mixed with mineral 
deposits, as it is raised from a groat depth and frequently through a 
lime or marl substratum. 


Porto Biro . — The production of sugar during 1870 was very re- 
markable, certainly not less than 125,000 tons, and it is expected to 
w progressive. The value of the sugar exported, 101,298 tons at 
h5 per cwt., was 2,025,9661. ; of the molasses, 5,206,655 gallons at 
-0 cents the gallon, 291,2021. ; the small quantity of rum at g25 tho 
puncheon, 1461.; making a total of 2,317,3141,, for the produce shipped 
1 ^*g»^'‘Cano alone, besides 640,0001. for other agricultural pro- 

< ucts. The estates here are well mounted with hrst-clasB machinery for 
sugar making and distilling ; ploughs and agricultural implements are 
m general use. Compel Stewart, an Amerioan officer, has introduced 
into the mland his system of purifying sugar by tho fumes of 
su pnur, which is simple and inexpensive, and has long been in us© in 
mo Umted States. 

Sugar and molasses exported from Porto Bico : 


Year, 

Sugar. 

Alolaases. 

1857 

8.0,982,188 lbs. 

2,707,740 

galls. 

1858 

121,319,374 „ 

3,730,511 


1859 1 

91,782,084 „ 

3,089;662 


1860 > 

127,244,749 „ 

4,231,772 


1861 

145,995,816 „ 

4,616,180 

n 
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Year. 

Sugar. 

MolafiGea. 

1862 

150,584,628 lbs. 

4,987,252 galls. 

186,3 

146,467,263 „ 

4,972,(545 „ 

1864 

110,425,022 „ 

3,732,076 „ 

1865 

157,332,185 „ 

5,554,037 „ 

1866 

64,017 tons 

5,206,655 „ 

1867 

68,229 „ 

5,(K)3,094 „ 

1868 

73.929 „ 

5,660,316 „ 

1869 

81,372 „ 

5.969,020 „ 

1870 

101,298 „ 

7,293,011 „ 

1871 

1 108,133 „ 

7,590,915 „ 

1872 

1 94,262 „ 

6, 087,. 550 „ 

1873 

1 101,195 „ 

6,082,5.39 „ 


Tho finest qualities of gngar are produced in the divisions of St. 
Juan, Mayaguez, and Ponce, and the muscovado sugars in Vieques, 
Naguabo, and Arroyo. Tho Americans take tho greater portion of the 
former. 32,282 gallons of rum were shipped in 1873. 

Cuba . — This island has always been a largo sugar-producing colony, 
and has steadily maintained its progressive increase and the quality 
of the sugar produced, notwithstanding many adverse circumstances. 
Tho sugar crop and ex]X)rt last for about four, or at most six months, 
of each year. 

Two facts strike the spectator who is accustomed to the culture and 
manufacture iu the British West Indies, namely : 

1. The inferiority of the culture of the cane in Cuba compared to 
that in Demerara, Barbados, Trinidad, Jamaica, Ac., and the small- 
ness and poor quality of tho different species of canes in the Cuban 
fields. 

2. The vast superiority in Cuba of the manipulation of tho ciine 
juice, and tho excellence and high quality of the sugar produced. 

There are about 1400 sugar estates in the island. The value of tbo 
sugar exported ranges from 12,000, OOOZ. to 13,500,000?. sterling. 

In 1856 the exports from Cuba wore 1,905,580 boxes of sugar, 
256,100 casks (of 30 gallons) of molasses, and 31,214 pipes of rum. 

In 1840 tho sugar crop was 143,600 tons, in 1853 267,850 tons; 
since 1863 the crops have been as follows : 


Year. 

Sugar, 

Molasses. 

1863 

tons. 

506,000 

togg^ 

170,11)0 

1864 

575,000 

170,900 

1865 

620,000 

185,500 

1866 

545,636 

208,800 

1867 

565,529 

193,500 

1868 

710,609 

259,000 

1869 

664,155 

247,100 

1870 

684,032 

213,400 

1871 

527,000 

152,500 

1872 

667,850 

200,000 

1873 

600,000 

240,000 
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Bcetivot sugar is now the fear and dread of all tropical countries 
producing fingar-cauo, and if tlio Americana can ever cultivate the 
beet in laige quantities in the States, Cuba will, notwithstanding her 
large labour population, 360,000 negroes and 100,000 Chinese, greatly 
sulfer from this cause in her exports, for tho United States still take 
70 to 80 per cent, of her sugar produce. 

In 1863, 41) |)er cent, of tho sugar and 77 pei* (^ent. of the molasses 
went to Aincri(^a ; 34 per cent, of the sugar to Ejigland. In 1873, 
64 per cent, of the sugar and 91 per cent, of tho molossos went to 
Auioriea, and 25 pci cent, of the sugar to England. 

The following semi-official statement of the yield of the cane for 
ten yoai-s, eoinputod in tons, is given in tho annual report for 1873 of 
the llritish Consul-General, Mr. Dunlop : 


Yeiir. 

Sugar. 

Molasscfi. 

Total. 

1864 

515.000 

203,460 

718,540 

18C5 

610,780 

218,075 

837,885 

1866 

612,180 

241,150 

853,880 

1867 

507,146 

226,200 

828,346 

1868 

, 740,389 

286,161 

1,035,550 

: 186U 

I 726,237 

279,570 

1,005,787 

! 1870 

1 725,505 i 

245,870 

974,375 

1 1871 

! 547,179 ! 

184,965 

732,144 

1 1872 

708,234 

235,441 

943,675 

1 1873 

i 1 

796,170 

242,308 

1,308,487 


Synopsis of exports : 



Ycat. 

Boxes. 

Uogehcads. 



1 

1867 ! 

1,134,620 

287.246 



1868 

1,336,559 

502,231 



1869 

1,307,676 

431,719 



1870 

1,355,154 

502,153 



1871 

817,675 i 

876,901 



1872 

1,145,351 j 

484,021 


• 

1873 

959,736 

657,378 



▼ 


liedocing this into tons, it shows as follows : 


Year. 

Sugar. 

i 

MoUwes. 1 


tons. 

ions. 

1869 

639,406 

247,050 

1870 

659,886 

213,888 

1871 

470,941 

152,459 

1872 

630,862 

201,995 

1373 

714,960 

189,333 


The local consumption of sugar is stated to bo about 220,000 tons, 
but comparing the production with the exports, it would seem to bo 
about double that amount. 


p 
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The quality of the sugar exported from Cuba is excellent, aud is 
Buporior to most of the sugar produced elsewhere, from the scientific 
way in which it is manufactured from the cane juice. The sugar 
works on most Cuban estates are as good as any of ' the large German 
i)eotroot sugar factories, where the newest and best appliances are 
over in use. 

The sugar crop of 1870-71 was about 25 per cent, short of the 
average of tlio previous four years. This arose from the disturbed state 
of Rome portions of the island, whore the insurgents continued to 
bum sugar estates, and also in a slight degree from the effect of two 
severe hurricanes which swept over the centre of Cuba with great 
violence in Oct. 1870 ; but as the price of sugar kept high, the value 
of the crop amounted to nearly 12,000,000/. sterling. 

Sugar is e.xported from Cuba chiefly in l>oxes or cases, of whicli 
about 3i are equivalent to one hogshead. The hogslicad generally 
weighs net about 1600 lbs. English. They are smaller than the 
Jamaica hogshead. 

The exports in 1873 were distributed os follows, in tono: 




Sugar. 

1 Mo'asfiufl. 

Eiiro|->e 

( States .. 
Other parts 


tona. 

231,106 

479,373 

4,391 

tons. 

3,503 

177,519 

8,221 

Total .. 


714,960 

189,333 


The molasses produced in Cuba is not large, as will bo seen by tbo 
appended statement, and much of it is now re-worked for sugar- 
a very small quantity of rum is exported, in casks of from 110 to 120 
gallons. Exports of molasses from Cuba : 


Yoar. 


Xogsheada. 


Ions. 


1802 

1803 

1804 
18G.5 
1800 

1807 

1808 

1869 

1870 

1871 

1872 

1873 


177,801 

180,307 

172,954 

184,483 

213,107 

192,528 

262,882 

258,669 

225,861 

154,356 


115,631 

117,230 

112,420 

110,824 

138,558 

125,143 

170,873 

168,134 

146,809 

100,331 

201,905 

189,333 


Average of ten years, from 1862 to 1871, 202,316 hhds., or 131,496 tons. 
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MAPLE SUGAR. 

TLo sugar maple {Acer sdccharinum) flourishes throughout most of 
North America. Its height is ofton upwards of one hundred feet. 
It is a highly ornamental tree, loves a cold climate, and makes ex- 
cellent fuel. In the production of sugar an orchard of maple trees 
is equal to a field of sugar-cane of the same area. An open winter, 
constantly freezing and thawing, is the forerunner of a bountiful crop 
of sugar. 

In the older States of tho Union the great demand for timlvjr and 
fuel and the increased cutting tend yearly to lessen tho amount 
of sugar produced. In tho more recently settled States of tho north- 
west, maple sugar is on the incroaso. 

The maple sugar crop of tho year lB55 was officially estimated at 
Washington at about 550,000Z. Maplo sugar being a product of tho 
forest, is chiefly confined to those regions of tlie interior where it is 
a cheap and ready substitute for tho more costly product of tho cane. 
The sugar-cane can only be raised in the extreme southern latitudes 
of tho United States, whereas the sugar maple flourishes in tho 
greater part of the inhabited sections, and though the sugar produced 
from it is inferior to that of tho cane, yot, as it requires but little 
care, it is much cheap("T. 

In 1850 the production in the States was officially given at 15,520 
tons, ill 1855 at 14,500 tons, in 1858 at 24,000 tons, in 1800 and 
1851 at an average of 27,000 tons, and in 1872 it was only 10,000 tons. 

IVlaple sugar os an article of merchandise eoeins, however, in a fair 
way of extinction. The maplo forests of Now England are being 
yearly cut down and converted into broom handles. Thousands of 
splendid trees are annually felled. At tho present rate of destruction, 
maple sugar will before long be unknown in the trade. Tho whole 
amount of maple sugar reported in the States was, according to the 
latest official agricultural statistics, about forty million pounds annu- 
ally, but this was considered to be one-third below tho actual quantity 
made. According to the last eonsus returns, Vermont reported ayiohl 
of almost ton million pounds. The production of New York issomo- 
what larger, hut nothing compared with the differonco in area. Tho 
only other States which return more than ono million pounds aro 
Michigan four million, Ohio three and a quarter million, Pennsyl- 
vania nearly three million, Ne\v Hampshire two and a quarter million, 
Indiana one and a half million, Massachusetts a few pounds more than 
a million. The total production of maplO molasses is one and a half 
million gallons, of which Ohio returns nearly four hundred thousand 
Indiana nearly throe hundred thousand, Kentucky ono 
hundred and forty thousand, and Vermont only sixteen thousand 
gallons. In addition to the large production of maplo sugar in the 
States, the estimated quantity manufactured by the Indians living 
east of the Mississippi is ten million pounds per annum, and tho 
quaiitiiy manufactured by those living west of the river is set down 
twenty million pounds, but is probably much greater. Of the 
American States, Vermont makes by far the largest quantity in pro- 

p 2 
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portion to its territory, and in some of tlie northern districts of this 
State the use of cane sugar is almost unknown. Many improvements 
have been made in the manufacture of maple sugar during the last 
few years ; formerly the highest attainments in this manufacture only 
resulted in the production of a fine muscovado-like sugar; but now, 
by improved processes, specimens are annually exhibited at the various 
agricultural fairs, vying with the most beautiful loaf sugar. This has 
been effected by greater attention to cleanliness in the preparation of 
the sap, and the improvements in the graining and refining the sugar. 
A few years ago a premium was awarded by the Oswego County 
Agricultural Society, New York, to Mr. E. Tinker, for the following 
improved method of preparing maple sugar. The sap is boiled in a 
potash caldron kettle to a thick syrup ; strain it when warm, let it 
stand twenty-four hours to settle, then pour it off, leaving back all 
that is impure. To clarify fifty pounds take one quart of milk, one 
ounce of saleratus, and the whites of two eggs, well mixed ; boil the 
sugar again until it is hard enougli to lay upon a saucer, then let it 
stand in the kettle and cool. Stir it a very little to prevent it caking 
in the kettle. For draining use a tube, funnel shap^, fifteen inches 
square at the top, and coming to a point at the bottom. Put in the 
sugar when cold, tap at the bottom, an<l keep a damp flannel cloth of 
two or three thicknesses on the top of the mass. When drained dis- 
solve the sugar ill pure warm water, and clarify and drain as before. 

It is about tlie close of April that tho collection of the sap is made. 
I^aumiir’s thermometer rises about midday to 50"", and falls each 
night to zero, or below. In Canada an incision or a hple is cut in tho 
trunk a few feet from the ground ; in the United States the largo 
branches are also punctured ; a recipient is placed to catch tho sap. 
To save transport and to accelerate and simplify the manufacture, a 
rough shed is run up in the woods and a large boiler is suspended 
over a brisk fire. The sap is thrown into it and stirred with a 
wooden spade. When it boils, it thickens, changes its white colour 
into a golden yellow, and is poured out into wooden moulds, in which 
it solidities on cooling ; sometimes it is turned out into earthen pots, 
which bleaches it, but the quality is sacrificed to colour. In the work 
of Michaux on ‘ The Forest Trees of North America,* some interesting 
details will be found of the process as carried on in the States. They 
commence there, tapping the trees in February and March ; a cold 
and dry winter is much more productive of sap than a humid and 
variable one ; and a fine sunny day after a frosty night causes the sap 
to flow' more abundantly, and a tree will occasionally yield two or 
three gallons. Michaux states that three persons can attend to 250 
trees, which would yield 1000 lbs. of sugar, or about 4 lbs. per tree. 
The period during which the Sap flows from tlio trees is about six 
weeks, at a time when there is little to bo done in faitniug or other 
opoiations. In the State of New York there were in 1860 about 
ten million acres planted with the sugar maple, in the proportion of 
about thirty trees to the acre. The maple sugar product of Canada whh 
stated in 1849 at 2,303,000 lbs. for the Lower Province, and 
4,161,000 lbs. for Upper Canada. The census of 1851 gave the total 
at 10,000,000 lbs., exclusive of what was used locally without being 
brought to market. 
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PALM SUGAR. 

lu British India and several parts of tho Eastern Archipelago sugar 
ia made from the sap of some of tho palms, such as tho wild date 
palm (FhiJtuix sylvestm), the Palmyra palm (Jlirmssns flabdliformis), tho 
ct)Ooaiiut palm (Ueco# mcifera\ tho Gomuti palm {Smjuerm [Arenga\ 
mcchmfera), tho Nipah palm (Nipa fruticans), and the Kittool palm 
(Ciiryota urens). About 50,000 tons of palm sugar nro produced in 
V>cngal alone, and a good deal in Siam ; probably 150,000 tons is 
below tho mark for the entire produce. I have prcfoiTod to treat of 
this manufacture under tho. head of “The Useful Palms,’' to which 
section tlic reader is reforrod for full details. 

BEETROOT SUGAR. 

Of all the plants oxporimentally tried for sugar tho beet proved tho 
inoHt promising, but forty years elapsed before tbo manufactiiro of 
•beet sugar was onalded to cope successfully with colonial sugars. 
Eiom Prance, tho culture spread through Belgium, Germany, and 
Ihr into tlie interior of Russia, and now there is produced on tlio 
continent of Europe 1,200,000 tons, t)f which about one-fourth is 
manufactured in Franco. 

Tlio progress iu the difleront countries is shown by the following 
statistics of factories and production : 


Country. 

Nmiibor 
ol M.iiiufao 
Units. 

13<x;t co)i»\inied in 
Cwta. 

Sugar Pro<Uu-lion 
ia 

Average 
Produclian of 
each Mill. 

Franco 

(jierinany 

iiuHhia 

Aubtria 



Hnllaml 

8w(xleii 

2tit; 

300 

212 

JOO 

18 

i_ 

82.850.000 
51,495,404 

42.400.000 

42.300.000 i 

14.200.000 ! 

1 2,143,0(M) j 

j 770,000 

5.800.000 
4,319,640 

3.792.000 

3.400.000 1 
1,000,000 

150,000 

01,600 j 

100,915 
172,619 
141,334 
j 199,530 

1 131,482 

119,060 

1 192,500 

d’otal . . , . 

j 1,372 

236,158,404 

i 

18,523,240 

i 

173,380 


France. 

Zollvereln. 

Betgliiu), 

' Fai torits.j 'Fong. 

Factories.! Tona 

Factories. 

9't»ns. 

1850 390 
1860 341 
1870 , 458 
1875 i 500 

67,000 

108,000 

285.000 

500.000 

184 

247 

284 

300 

45,000 

145.000 

215.000 

346.000 

281 

65 

131 

200 

5,800 

17.000 

48.000 

80.000 

1 Anstrla. 

rear. 

KossU and Poland. ! Holland, SwedcTi, and Italy. 

1 

1 Factories, 

Tons, 

Factories.1 Tons, ' Factories. 

1 ' 

Tons, 

1860 ! 140 
1870 j 181 
1875 1 236 

76,000 1 .. 

152.000 • 300 

154.000 ; .. 

87,000 

132,500 

245,000 

20 

25 

16, 000 
30,000 
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The manufacture has been unsuccessfully attempted in England 
and Ireland. In Now Jersey, California, Canada, and parts of 
Australia attempts have also been made to grow the beet foi* sugar 
production. Owing to the smaller quantity of saccharine in beet- 
roots than in sugar-cane, and owing also to the more intricate and 
complex combinations in which that saccharine matter is found in 
the root than in the cane, greater ingenuity and a more careful appli- 
cation of scientific processes are needed in the one than in the 
other. 

A beetroot sugar manufacturer must not only be supplied with a 
large capital, as the “ plant required for his industry is both heavy 
and expensive, but his mind must be stored with an amount of 
scientific and practical knowledge of no ordinary character. He must 
bo a thorough, practical agriculturist ; as the cultivation of the root, 
to bo successfully carried out, must enter into a well-organized 
rotation of crops, and take its rank in that rotation according to local , 
conditions of climate and soil, which it requires a thorough, practical 
mind to determine. He must also be a goocl chemist ; not only to 
ascertain the ^pabilities of the soil on which he operates, and 
determine the special manures necessary — for the saccharine quality of 
the roots wholly depends on tho food on which they grow — but he 
must also be able to conduct the nice chemical processes essential to 
extract sugar from the root, and meet many accidental contingencies 
with which these processes are beset at every stage of their progress. 
Ho must also be familiar with the arts of the engineer and mochanic, 
so as to be able to plan and carry out all the improvements whicli 
are daily suggested by enlarged experience and practice, in order to 
meet, by simpler and less expensive mechanical means, the increased 
salaries of labourers, the fresh taxes laid on sugar, and the largo 
competition of Lome and foreign antagonists and rivals. Ho must 
also be a prudent and active commercial man, carefully watching tho 
state of tho market, both in the purchase of raw materials, and the 
disposal of his produce. 

In 1700 there was not consumed in Prance 1,000,000 kilogramuies 
of sugar. In 1861 the consumption had reached 120,000,000, and iu 
1874 it was 258,000,000. It would supersede and annihilate the 
consumption of colotiial sugar if it were not taxed by the Govern- 
ment. Free from duty it could be sold with profit to the manu- 
facturer at 2d. the pound. 

“ The art of extracting sugar from beetroots,” remarks Walkhoff, 

** is a northern, and especially a German discovery. It was not the 
result of a blind chance, for its extraction required a manipulation 
far more complex than the treatment of tho sugar-cane. Whilst the 
Indian reed, ripening under a tropical dimatc, aided by a powerful 
and energetic growth, offered, so to speak, of its own accord, and 
without expense to man, a sweet juice almost pure, it required, to 
extract the same substance from beetroots, the slower but steadier 
combination of reflection, sustained thought, and labour of tho man 
of tho north, struggling against a less favoured climate.” 

Prom an article in tho London paper called ‘ Engineering,’ I take 
the following statistical facts : 



BUaAB. 


216 


“ An aero planted with sugar-cane in the West Indies will produce 
about 20 tons of cane on an average. This cane contains about 90 
per ceni. of juice, and the percentage of saccharine matter in the 
sugar-cane juice varies from 18 to 22 per cent. Taking an average 
jM 3 ioeutage of sugar in the cane as 18 per cent., the weight of sugar 
trrown upon an acre in the West Indies is 72 cwts. Tbo average of 
njodoni beetroot cultivation in Europe may be taken as 20 tons of 
beetroot per aero ; and the percentage of sugar in a favourable season 
at 10 per cent An acre of beetroot in Europe therefore raises 40 cwts. 
of 8ugar» and that sugar is diluted to a much higher degree witli 
water, and contaminated with impurities of all kinds, wliich render 
it much more difficult and costly to extract and crystallize than the 
cane sugar. Modern improvements in agriculturo Lave gradually 
raised the yield of beetroot crops, and may do so still further, but 
iu a similar degree is the agriculturo of sugar plantations capable 
of further important improvements, and the yield of cane capable of 
being considerably increased. So far as the production of sugar is 
concerned, the advantage is so greatly and obviously on tho sido of 
the sugar-cane, that the decision against beetroot cultivation is arrived 
at as an a priori judgment, Which has bitborto boon hold with con- 
siderable tenacity by the majority of tho agriculturists and practical 
men in this country. The actual success and rapid growth of beet- 
root industry on tho Continent has for a long time been ascribed to 
accidental causes, and it is only at a very recent date that other 
opinions have gained ground amongst a small number of 8<oentific and 
practical men. Tho element of success which has been st> fi oquently 
overlooked, and which still is powerful enough to turn tho scale iu 
tho competition between sugar-cane and beetroot in the open market 
of the world, is tlio refuse material from tbo beetroot plo.nts.' Tbo 
extracted sugar-cane is a mass of woody fibre saturated more or loss 
with juice, according to the greater or less degree of imperfection in 
t)ic process of extraction. The proper application of this sugar-cane 
trash or bagasse, would be for manuring the cane fields^ but the actual 
use which is made of it in the colonies is for fuel, and in many 
localities it forms the only fuel available for the different purposes of 
raising tho steam and evaporating the juice. In either of tho above 
applications tho value which this cane trash represents over and above 
the value of the sugar itself is practically nil. . The case is different, 
however, with regard to beetroot. The material of the root ia of 
a complex character, and tho solid residue of tho extraction of the 
juice ia the well-known beetroot pulp, a material of groat value for 
cattle feeding. The weight of the pulp is about 18 per cent, of that 
of tho beet; the yield of pulp from an acre of land is therefore 
about 72 cwts. 

“ The total produce of an acre of beet may therefore be considered 
equivalent to two distinct crops, say a crop of sugar-cane from some- 
what more than half an acre of a West Indian plantation, and a crop 
of mangel-wurzel from somewhat less than half an acre of European 
fann land growing mangel. It is obvious that the cultivation of beet 
must pay therefore in a similar ratio as the two branches of agri- 
culture are remunerative in their respective districts; but this is not 
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all. Tho raw sugar once obtained from the soil is of a higher value 
in Europe than in tho cano-growing colonies. Tho sugar requires 
extracting, boiling down, and refining, and for all these operations tho 
cheap coal, abundant supply of intelligent labour, modern machinery, 
and cheap capital give a marked and decisive advantage to European 
industry, as compared with that of tho colonies. Tho money value of 
a ton of green sugar held in tho cells of beetroot is, when delivered 
at sugar works in Europe, considerably higher than tho value of a 
ton of green sugar contained in tho cane delivered in tho factory of 
a West Indian sugar nianufactiiror. These are some of tho principul 
elements wliich enable beetroot cultivation in Europe, within certain 
limits, to compete with advantage against tho sugar manufacture of 
colonial cane plantations. In reviewing the different advantages and 
disadvantages of beetroot cultivation, as compared with cane culti- 
vation, wo have purposely avoided raising the question of yield from 
a given weight of the plant. In this respect the present methods of 
cane extraction are sadly behind those applied to tho beetroot. Tho 
best sugar mills at present hardly reach as high a yield as 70 per 
cent, of juice on the weight of tho cano, leaving fully 20 per cent, of 
juice in tho cane trash. This represents an extraction of 77 per cent, 
of the sugar actually contained in the cano. From beetroot tho 
hydraulic press extracts about 94 per cent, of tlie saccharine matter 
contained in tho beet, and M. Eobort's beautiful process of diffusion 
comes nearer to perfection. 

It is probable, however, that before long the diffusion process will 
find its way into tho cane-growing colonies in a more extensive 
manner than has been hitherto tho case, and will remove tho disadvan- 
tages of insufficient yield. Tho competition between sugar-cane and 
beetroot will then be upon a more advantageous basis, so far as cane 
is concerned, but it will still leave a wide field open to the competition 
of beetroot in Europe.” 

The Froduction of beet sugar in Franco in kilogrammes, according 
to tho official returns, has been as follows : 


Ktloa 

1840 26,939,857 

1855 67,709,000 

1860 108,782,000 


Kilos. 

1865 209,618,000 

1870 277,731,000 

1874 431,913,000 


In 1871, only 79,666 tons wore exported; in 1874, 185,124 tons. 
According to the French official returns, in 1875 the importatioiiB 
of sugar into Franco were : 

Kilos. 


Raw sugar from the French colonies 66,002,000 

Raw sugar from foreign countries 115,794,748 

White sugar from French colonies 37,077,331 

„ „ foreign countries 702,157 


The general exports of refined sugars from France were in 


Kilos. 

1873 153,643,032 

1874 185,643,032 

1875 215,671,403 
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j'ljcj shipments to England were returned at, for 


Kilos. 1 Kilos. 

1873 54,818,208 1875 90,480,660 

1874 70,413,070 j 1876 99,111,936 


lu 1852 tho yield of beetroot was 32,000,00t) cwts.; in 1862, 
44,000,000 cwts.; in 1872 it was 118,183,758 cwts., valued at 
2 fr. 15 0 . the cwt., making a total value for the raw material of about 
10,150,000/. The duty paid on beet sugar in France was, in 


Franca. 

1860 37,606,000 

1870 .. .. 54,953.000 

1874 105,437,000 


Progress of sugar Conmwption in Franco, distinguishing the foreign 
or ( aiic sugar from the home production of beet : 


Yiar. 

('.ane Sugar. 

Bept. 


kilos. 

kilos. 

1870 

95,805,210 

192,411,885 

1871 

79,688,738 

“ 145,707,349 

1872 

90,678,552 

166,062,460 

1873 

95, 208, ,542 

176,103,577 

1874 

77, 113, ,591 

2.57,943,198 

Total 

438,494,633 

938,313,469 

Average 

87,298,925 

187,663,693 


Tn the Zollverein the progress of beetroot sugar manufacture is 
«iliowii by the following figures. In 1863 there wore but 253 sugar 
works ; in 1873, 328 ; und the quantity of roots delivered to the 
inanufacturors has risen in the same period from 19,956,760 cwts. 
to 31,815,590 cwts. About 12J cwts. of roots are required to make 
1 cwt. of raw sugar. 


GLUCOSE, OR STARCH SUGAR. 

There is another description of sugar now manufactured largely, 
which has to be taken into consideration by tbo sugar planter's, as it 
18 used a good deal in brewing, by confectioners and others, and that 
is glucose or sugar made from potato and other starch. The quantity 
of starch used in Germany in 1873 for this purpose amounted to 
885,000 cwts., of which 561,000 was liquid starch, and the rest dry. 
Ihere were fifty works, and those made the following quantities of 
sugar : 


1. Solid glucose .. 202,610 

2. Molasses or syrup 295,6.58 

3. Coloured starch 28,995 


Total 527,263 
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The price for tbe solid sugars was 24 fr. 12 c., for molassec 
22 fr. 62 0 ., for the coloured sugars 26 fr. 26 o. 

In the United States a large quantity of glucose is made from 
maize. Those who are interested in the chemical manufacture of 
this product will ^nd full details given in my ‘Journal of Applied 
Science/ vol. i. p. 181, and vol. iv. p. 38. 

The cultivation of potatoes, for the purpose of obtaining their 
starch, covers a large extent of territory on the Continent. The 
method pursued in nearly all of the refineries is identical. The wet 
starch is first put in a largo mash-tub, where, under constant stirring 
for an hour, it is entirely dissolved in water and dilute acid. From 
the mash-tub it is run in vats, where it can be boiled by steam ; here 
it remains if for sugar four or five hours, for syrup two or three 
hours. It is then put into the neutralizing tanks, to be treated with 
carbonate of lime, and left until the sediment, chiefly composed of 
gypsum, has settled — this usually requires six hours. The sweet 
liquid thus obtained is evaporated in vacuum pans, filtered, and left 
to crystallize, if sugar is to be made, or is else manufactured into 
syrup. The great increase in tbe vine-growing districts of America 
has occasioned an enlarged demand for glucose, and the manufacture 
of this article appears desfihed to assume very large proportions in 
the United States, where Indian com can be obtained in unlimited 
quantity at a very low price. 

SORGHUM SUGAR. 

Attempts have been made from time to time to introduce and 
extend tho cultivation for sugar of a species of millet or sweet 
cane, tho Sorghum saccharatum^ Pers., Andrvpogon saccharaiuSy Eoib. 
This grass, allied to the Sorghum vulgar e, or Dhurra plant of North 
Africa and the Guinea com of the West Indies, is grown in the 
north of China for the -extraction of sugar. In New South Wales it 
hag been found to stand frost better than tbe sugar-cane proper, and 
is little affected by floods. It comes to maturity in five months, and 
therefore may be employed as an interval crop, alternating with sugar- 
cane, and keeping the sugar mills going. In 1868 there were 296 acres 
planted with sorghum imphoe in various districts, but in 1872 this was 
reduced to 32 acres. Present experiments lead the growers to expect 
from 1| to 2 tons of sugar to the re. When not grown for siigt^r, 
the plant yields abundance of valuable food for (tattle, at the rate of 
80 to 40 tons of cane per acre. 

In France M. Vilmoren states that it is capable of yielding on an 
average, from an acre of land, 26,000 lbs. of juice, containing from 
10 to 13 per cent, of sugar; and that this is more than the average 
yield of the sugar beet. It is alleged, however, that the plant is 
adapted to only a few parts of the south of France. 

Mr. Leonard Wray asserts that some of the varieties of Sorghum 
which he introduced from Natal gave 30 cwts. of sugar per acre, that 
it has yielded from a poor handmill 68 per cent, of juice, containing 
16 per cent, of sugar. Where the sugar-cane has yielded 30 it has 
given 25, but then there is often a second and a third crop to 
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obtained within the year. This plant can in many localities bo 
Ivantaceonsly utilized for preparing treacle. For this pnri>oRo the 
is expressed at the time of flowering and simply evai>orated ; the 
yield is about 100 gallons from the acre. 

^ Since 1855 its cultivation has steadily increased in many countries. 
It \b grown in France and Algeria for alcohol chiefly, in Italy for its 
syrup in wine making. 

In the North-western States of America where it flourishos, tliore 
were in 1864, 866,670 acres under sorghum, and sorghum sugar wns 
selling at Chicago at 44d. per lb. In 1860 nearly seven millions of 
nallonp of sorghum treacle were produced in the United States, Tliis 
hod increased in 1870 to 16,050,089 gallons, and 24 hogsheads of 
Borghum sugar were made. 

In the state of Kansas there wore 23,026 acres under sorghum in 
1875. The produce was 2,542,512 gallons of syrup. 

Sorghum is cultivated to a cousidorablo extent in the Ohio belt of 
counties, Western Virginia. It is used entirely for the manufocturo 
of molasmis for home consumption, where the locality has been more 
or less denuded of its maple trees. Most persons prefer the syrup 
prepared from the maphi to the niolassej^om sorghum, as the latter 
has too commonly from imperfect ripen^ an acid taste. This cane 
Buc(;oe(ls well, and in good soil, when well inaturod, yields from 200 
to 800 gallons per aero. The total production for the state of West 
Virginia was given in 1876 at 780,829 gallons.* 

The chief merit of the sorghum is, however, as a forage plant, and 
its value for feeding stock cannot bo surpassed by any other crop, 
since a greater amount of nutritious fodder can be abt<xine<i by it in 
a shorter time, \yithiu a given space, and more cheaply. It cannot 
be propagated by cuttings like the cane, hut ratoons wlieii the stems 
are cut down. 

Those interested in the culture of this plant will find a good 
practical and chemical description in a work by Mr. F. L. Stewart, 
of Viiiladelpbia, ‘Sorghum and its Products,’ 1867. In the ‘Indian 
Agriculturist’ of Calcutta, vol. i. p. 222 (1876) there is an ac- 
count of its value as a forage plant ; and further useful details will 
be found in the ‘ Bulletin of the Society of Acclimatization,’ Paris, 
vol a. iii. v, vi. and vii. * 

* ‘ I’esoui'ces of West Virginia,’ by Professor Maury, 1878. 
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SECTION II. 


THE USEFUL PALMS, AND THEIR ECONOMIC 
PRODUCTS. 

Thk number of known Bpecics of palms is over one thoiisjmd. 
Althoiigli chiefly natives of tropical regions, we may hjarn i'rmi 
Von Martins’s j^cat work that there are niany extra-tropical memlxii 
of this princely order vdiich were known to him iii 1850, when Ocit 
masterly work was concluded. Several of the latter furnisli useful 
products to commerce, BUcIpB the dwarf palm (Chammrops hmilu). 

There is scarcely any nunily of trees that ai’e more genenilly 
usfdiil in tropical regions than the palm tribe. Many a sijigle 
member of this family has numerous spc^cial and important economic 
uses, rendering it invaluable to tlie natives. Some palms aro very 
widely diffused over tho globe, others are at present restricted to 
certain countries, but there is no reason to doubt that by a littlo 
careful management sovci'al of tbo most useful could be intrcKluced 
and acclimatized in otlier quarters. Numerous races depend ahno(:t 
entirely upon the palms for many important products; wood and 
leaves for habitations, bark and leaves for fabrics and cordage, buds 
and fruit for food, and sap for sugar and spirit. With the view of 
diffusing practical iuformatiou concerning their growth and 
products, I give such information concerning tho principal palms as 
I have been able to collect. 

The Coooanut Palm (Cm^s miciferaj^iR one of tlio most useful trees 
of tropical regions ; all its parts are utilized, but its fruit is the most 
important product. In preparing plantations, tho nuts for sprouting 
should be chosen from those fully ripe, having full, largo eyes, aud 
such as have been gathered from trees past the middle age— not, 
however, from aged ones — and from clustoi*s containing few fruits. 
These, if carefully planted, ore said to ensure the timely sproutiug 
aud steady growth of tho plant as well as future luxuriance, longevity, 
and unintermitting fruitfulness. Such nuts as are gathered fiom 
February to May are generally the richest in oleaginous properties, 
aud hence should be preferred. Nuts taken from older trees have 
tho eyes small, and the sprout will in consequence be thin, weak, 
and disproportionately long; and tho future tree, if able to bear 
fniit, irregular and deficient in produce. Those nuts which may Iw 
taken from trees of immaturo ago will, if planted, rot away at the eye ; 
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kud the plants, if any be succosefullj roared, on transplanting will 
m-ow very rapidly and acquire bulk, but the fruit will drop before the 
Lruol acquires consistency, tiio root stalks break, and the trees 
entirely fail before mid age. 

Tho nuts for Heed should not, on being gathered, bo allowed to fall 

10 tho earth, but bo lowered in a basket or fastened to a ro]>o. If 
let fall, tho polished cover to the fibres will bo injured and collect 
(lamp about tho nut, or the shell inside may bo cracked, and the 
water disturbed. Tliese are fatal injuries, or even if the plants 
still grow, they will on being transplanted not make fresh shoots, 
but produce weak trees having thoir fronds constantly drying up, 
nuts rarely matured, and often aro even without kernel in those 
which appear perfect. If tho nuts are allowed to dry on the tree 
before gathering, tho plimts aro liable to bo lost, not having water 
inside to cherish the growth of the sprout (before the actual roots 
shoot into tho soil). 

The seed nuts, after being gathere<l, should bo carefully kept for 
not less than a month before thoy are planted (in order that some of 
tlic moisture be absorbed, and tho hard outer skin or rind bo rendered 
dry and waterproof). If the seed bo immediately planted, tho outer 
poll with the containing fibres will rot, and there will be no sprout. 
Tljo eye wdll rot, or be a long time sending out the shoot, which will 
iitovitablv j>rodueG a weak, j>rofitleBS plant. On the other hand, 
should a longer time iiitcrvciio between gathering and planting seed 
than prescribfMl, the capsule of the fruit will fall off, and eonsequontly. 
the exposure to damp and rain will affect the eyes ; there will then bo 
iio plants, or very indifferent ones. The .seeds should be planted on 
an elevated plot or bed of laud, where wabir will not stagnate. Tho 
plants will be strong if the nuts are placed on the hard sandy court- 
of tlio planter’s dwelling house ; or if placed in flower-pots w ith 
good soil and sand in them, no damage will bo done by white ants, 
and very few will fail to gorminato. If, how'cver, they are placed, on 
a hard soil which the roots cannot penetrate, and exi>oscd to the sun, 
tho water inside will dry up, damage will he done by ants, and those 
fow that throw out shoots will bo weak, and on transplanting, tho 
roots will break and tin? sprouts bo severed fropu the nuts. If, on tho 
nthor hand, they are deposited on uneven ground or too moist soils, 
l>oih the fibrous covering and the eyes will rot, and the seeds come to 
grief. 

Nurseries should be somewhat ex£)osed to the influence of the sun, 
though not too much heat ; plants thus grown will even, though defi- 
cient in stature, bo strong, and when transplanted will not fail nor 
suffer from heat. Should plants, however, have hut little sun, no great 
harm is done ; but if they bo grown entirely under cover, insects will 
mfest them, tho stems will be long, tapering, and weak, tho fronds 
will be often unable to sustain their o%vn weight, and when trans- 
planted, each successive hot season will affect the trees. 

The planting of the nuts should take place from January to April, 
and also in August, provided the rains are not heavy, and then the 
plAntcr may expect fruitful trec 43 to be produced when grown ; but 

1 1 !u series formed during the heavy monsc>on will generally fail, or 
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prodtico trees which will yield small nuts. Too much moistorc of 
every kind is injurious to plants. 

The seed beds, wliei*e the plants arc to bo nursed, should be well 
dug to about two feet deop^ and all stones, roots of trees, i^c., removed; 
the cocoanuts should thou be laid along flat on their side in the soil, 
in such a way that all but two inches of them be buried, the interval 
between the nuts being about a foot at least. Should the spaces bo 
too groat, the plants will have too many roots, and the sun will not 
be sliaded from them by the fronds, which will be shown by the pale 
green of the loaf. But should the nuts bo placed too close to each 
other, the young shoots will bo then meagre and quickly spindle up ; 
the roots too will twist together and be broken when the plants are 
taken up to bo transplanted. Though manuring is of little use before 
they have taken root, yet in order to prevent white ants, &c., a 
mixture of salt and ashes, or ashes alone, should be put into tbo 
trenches made in the beds for receiving the cocoanut. Sand alone, or 
salt with ashes, sand, and paddy husk, form another mixture to be 
placed between the earth of the bed and the nuts, which latter 
should bo covered with the compost. Black salt, ashes made from 
the cocoanut husk, and fronds with sea sand, is the best mixture. If 
tills precaution be not used, many of the nuts will bo injured and 
the plants grow pale and weak. 

Some, however, are of opinion that those composts should not bo 
used in the nursery, os they tend to force the plant, which, when 
transplanted, will then decline, but that the application is best after 
transplanting ; and that in the nursery beds, black salt dissolved in 
water is sufficient to keep off white ants ; early manuring, in their 
opinion, lessening its after effects. 

The next cai’e is to water the nursery, which should be done only 
every second or fourth day according to the dryness of the weiithor, 
simply keeping the soil moist ; for if the gi’ound is too damp, rot ifl 
engendered, but if too dry the cocoanut water inside the nuts will 
evaporate and the shoots dry up. A careful observance of those 
instructions will cause the shoots to sprout generally within six 
months from the time they are placed in the ground. 

Some place those cocoanuts intended for seed, tied togethor in psirs 
by a strip of the covering on the cadjan, over the roof tree of thf* 
dwelling house, or on branches of jack trees, freely exposing them to 
sun, dew, and rain. But when the shoots are a few inches long, thej 
are taken down and placed in a nursery till transplanted. Buch 
plants are seldom lost, and make no great delay in yielding fruit- 
Once the tender shoots begin to appear, no great care is necessary 
for manuring, but the greatest attention should bo given that no 
cattle or insect, &c., injure the shoot itself, else the slightest blow or 
abrasion will cause a want of Vigour ; but on the other hand, sonio 
suppose that unless either ashes alone, or mixed with salt and sand, or 
these separately, be applied to the plants every month, a want of colour 
will be visible in the opening loaves, or ants and other destructive 
insects will be fostered. Plants are removed for transplanting gone* 
rally in the second or third month, sometimes even in the nintj^ 
month,, but rarely so lato as the fifth month ; but in ordinary cases, if 
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tliey be transplanted six months after the shoot makes its first appear- 
luice, their safe ^wth and vigour may be looked for. In low-lying 
lauds, however, it is preferable to have plants of one year’s growth, 
though they are more difficult in managing. The only benefit to bo 
expected in transplanting older plants is that the planter looks for an 
earlier return, and in planting these on the banks of rivers or low 
lands formed from the wash of the monsoons, the crops will not bo 
deficient. Plants loft too long iu tho nursery and then removed uro 
apt to have the fibrous supports at tho foot of the fronds decay, so 
that these hang down, wither, and dry np, and now fronds and leaves 
do not make their appearance for four or moro months, and these 
generally die prematurely. Some of the planters give it as their 
opinion that tho transplanting may be etiected from January to May, 
and again in August, October, and November (i. o. omitting tlie wet 
months). Perhaps, how^ever, tho general rule should be, that in low, 
damp situations, phiiiling may be oftected during tho hot season, in 
gait marshoR and on hill-sides during tho monsoon. It is said that 
those trees planted from January to June will yield fruit for eight 
months in tho year, and those planted in OctoW for six montlis, 
wliile those planted in J ime and duly in the heavy rains wdll scarcely 
he fruitful at all. Ditferont j)laces*and soils require different seasons 
for tliis operation, to be learned only from experience or obsorvatiou 
of noiglibouring gardens. Soils suitable for a cocoanut plantation 
lire variously described as below, particularly observing that stony 
grounds, or those overlying rocky foundations, are to be avoided: 

1. Soils mixed with sand, either dark-coloured or river-washed. 

2. Whore sand is mixed with clay, feiTUginous earth, or black 
mould. 

3. Clayey soils where the under strata consist of sand. 

4. Sand and clay, oven when mixed with gravel and pebbles. 

5. Tho sea-shore banks of backwaters, rivers, tanks, and paddy- 
fit'lds. 

t). Alluvium of rivers and backwaters, provided a yard and a half 
of land is to bo generally seen above water level. 

7. Marshy land even iu brackish soils (but not where salt is 
formed in crystals by evaporation). 

8. All level lands exposed to the sea breeze where the soil is good, 
as tho valleys between hills, tanks, and ditches, which have been 
flllod up. 

2. Lastly, oven tho floors of ruined houses well worked up, and 
ally places much frequented by cattle and human beings, on account 
of tlio ashes and salts of ammonia from the urine, &c., deposited day 
hy day in tho soil. 

Sunlight is most beneficial to the cocoanut tree ; it incroa.sc8 tho 
number of successive fronds and tho crops of fruit, while if much 
shade is caused by trees of other kinds, there is a tendency in the 
lower part of tho cocoanut stem to thicken, while the upper part 
p*ows thin and attenuated, with fronds at considerable intervals and 
httle fruit. 

Exposure to regular breezes is also beneficial, for the constant 
niovciiients of tho tree tops have a tendency to strengthen and enliven 
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tlio whole troo. Tho diflfcrenco is easily scon by comparison witli 
those in sheltered positions. Tho holes or pits into which tho plan^ 
are to be transplanted, should bo sovornlly 12 yards distant on baci. 
waters, but where a deep alluvial soil is found, 8 or 10 yards a/i 
enough. These distances are necessary, otherwise the trees not havine 
room to expand their tops, repel each other and grow in diagonal 
positions, and are easily blown down or overset. Too close a neigh- 
bourhood also tends to draw up the trees into long feeble stems, 
shoots, fronds, and small fruit. In a level, loose soil, the hole should 
be a cube, of a yard and a half, on hill- sides 2 to 2 J yards, but in low 
grounds half or three-quarters of a yard deep with one yard square is 
Buflicieut. If the pits are not wide and sufficiently deep, tho roots 
soon appear above tho surface of tho surrounding ground, and tho 
hold upon the earth is weak, nor is sufficient nourishment uhtainod, 
and tho monsoon storms qnickly overturn the tree where the soil is 
marshy, though tho holo need only be largo enough to contain tho 
seed and roots, and in a cold clayed ground, tho holes are filled with 
sand and the plant deposited in it. Again, in low marshes, banks or 
terraces should be thrown up and consolidated previous to planting. 
If ill any of these cases plants of two or throe years old are used, 
tho pits must be at least 2 ^ yards every way. Tho pits should bt^ 
dug from two to six months before planting, and then prepared first 
by having heaps of fuel and weeds burned in them, and subsequently 
by manuring. Tho fresh earth is supposed to bo full of ants and 
worms, and itself injurious to tho new plant, and to hinder growth ; 
on the contrary, there are some planters who deny this statement and 
think tho burning and manure not to be necessary. In low situated 
plantations new holes may be preferred and quick planting. No time 
should bo lost in tho removal from the nursery to the pits, indeed 
tho day should not pass, — in which case within the month new roots 
and fronds may bo looked for ; but wlioro this proves iinjiracticable, ii 
the plants are kept cool and in shade, four to six or eight days have 
boon known to intervene, but followed by very great loss in the niirakr 
of successful trees. Inside the pits smaller ones should be ma<lo and 
filled with salt and ashes mixed with mould, into which the young 
plants arc to bo planted, with tho nuts just covore<l with this comr>08t. 
Some shade must be afforded, and care taken that tho plants be not 
shaken or removed from their first position, and occasionally waUT 
should bo sprinkled over them. Tho compost must be used when 
there is but a small proportion of sand in tho soil. Ashes will suffit« 
on tho Bca-shoro, and sand in marshy and loamy soils The roots of a 
plant under a year which are broken (but according to many planters all 
found on the nuts in tho nursery) should have their ends cut, as new 
ones are supposed to bo hastened by the process. Turmeric and 
arrowroot are often planb>d in the same pits with tho cocoaniit, aa 
they are supposed in some way to repel white ants, rats, &c. After 
tho plants are in, little pandols or sheds with twigs and branches 
should be made to protect them for the next six mentbs, from too 
great heat of noon-day sim ; this prevents withering of the leaves or 
auy^ check to the growth of the roots. 

On dry soils tho plants ought to bo watered twice a day for the first 
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nionth, once h day will suffice for tbo next five, or until the monsoon 
ehowers come on, and once every two or three days during the dry 
h;6a«i>ns of three following years, according to circumstiuiccs. On 
it is usual to water during the hot weather, even till the 
lirst buds appear ; and on sandy plains on the soa-eoast, when the 
trees iii'c in ^lll bearing, eight or ten feet of bamboo (with the divi- 
sions at the joints broken to form the pipe) is often driven down 
bv the side of the oocoanut tree, and ccml wat^r from weo<l-covered 
tanks k pourod down to refresh the roots and lower soil. The soil 
round the young plant is often kept damp by a l)cd of leaves, par- 
ticularly such as will not l)e oaten by white ants. If the soil is 
naturally poor or of a hungry nature, salt, ashes, paddy husks, goats^ 
flung, and dry manures may be applied for the first year, but in after 
seasons, fresh ashes, decayed fisli, carrion, or other refuse, is preferable, 
also oil-cake. 

If the soil at the foot become too rich, the larva of a lx)etl((, a largo 
grub v. itli a rfHldish-brown bfjad, soon finds its way to tbo roots and 
into the stem, hoiico though the foot of the tree may enlarge, the 
KUmi (1(X)S not develop itself, the new leaf-spike at the crown beeomos 
yellow, fades, and k not replaced, nor does it open out into the usual 
frond, and iu two or three months, sometimes a little longer, the 
wholf) tree top is affected and (b'ops down piecemeal to tlie ground. 
It would appear that fear of this evil is the reason why ashes alone 
are recommended l)y so many cultivators. 

As scwui as the now fronds have divided intd the long side leaflets 
or lost tlieir connected form, which is at the end of the first year, the 
soil should bo dug up and ashes applied about once a month. When 
the tree is two years old, and henceforward at the commencement of 
every monsoon iu May and Juno, the whole of the soil, a yard or two 
round the stem, must bo 0 ])oned out and ashes with <lry manurr) 
applied and loft open to the air; and in October, when tlio rains have 
coasfd, this freshened earth should be replaced and levelled. As the 
tree gets older and the depression at tbo foot is groflually filled up, 
it may not in after years be necessary to dig so deep as for the earlier 
growths. If the opening out of the roots and manuring bo thus 
annually attended to, the tendency to form a sort of bulb on the sur- 
taco and throNv roots alx^vo the soil will bo chocked ; the old worn-out 
rootlets are cut away, strong roots from other trees and all weeds are 
removed, and the process acts both as “ a winteiing and pruning,” as 
recommended by scientific gardeners in Europe to productions of their 
own gardens. Cattle are most destructive the first two years, in 
eating off the ends of the fronds and stripping tbo leaflets ; if the 
plants suffer often in this way, the growth is entirely stopped ; some- 
times the new leal-spike is pulled out, and the tree dies. Should 
the heart of the stem and top not bo injured, the treo will still romain 
an unsightly object, and often entirely profitless and barren. 

From the time that the leaflets become fully developed and distinct 
irom each other, till the period that the spathes (or covers to the 
flower) make their appearance, the fronds should be shaken and 
or pressed downwards each month, so as to keep thorn from 
other and make them spread, and careful examination should be 
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rawlo lest rata, boctloe. or worms have made neats upon the head, or 
borod Into the ciihbage heart of the palm, and this often. Soire 
planters sprinkle ashes and salt about the spike shoots to keep insect, 
away. The dried fronds, old spethes, fruit and blossom stalks, and 
ragged fibres should be removed at stated periods of perhaps a moutli, 
or as often as the nuts may hereafter be gathered. The application 
of salt and ashes to the tree tops is usual at h ast in March and 
Ocb)bor to keep off the swarms of insects, particularly rod ants, which 
live upon the juices of the tree and render them fruitless. 

The oocoanut tree is at all periods of its life ondapgeped by the 
attacks of enemios. While one beetle bores into the tender shooting 
leaf, and lays its eggs there, to be hatched into grubs which wdll cat 
their way in all directions, another will bore round holes into tlio 
stem itself and live there; rats climb up and make their nests in the 
hollows of the branching fronds, and eat the cabbage itself or feaat 
upon the young kernels. The common flying fox, or rousette, 
(Pteropua) gnaws round holes through husk and shell of the mature 
cocoanut, and will attack the young cocoanut, biting away large pieces 
from the tender part under the capsule, and, burying its head in the 
nut, will revel in the sweets within. The flying squirrel (Pteromys) 
will also make Ids abode in some cocoanut topes near woods or forest 
trees, and at niglitfall attack the nuts, and two or three dozen may he 
picked up every morning with the marks of his teeth uj)on them, or 
partly destroyed. The common sitriped palm sciuirrel is also scine- 
times found destroying the nuts and blossom — while red ants aui 
parrots attack the blossoms only. The most effective method cf 
obviating ^lioso evils is to shoot the flying foxes and squirrels )/y 
moonlight, to use arsenic with grated coconuut pulp, or pounded gla^s, 
oil, and black sugar mixed in c<K3oanut shells, loft in the tree tops. In 
one plantation of about 15,000 trees, six to seven hundred rats weix 
taken month after month in trap falls. The red ant’s nest should 1*0 
sought out and destroyed. A large wasp will attack the very small 
nut, taking it for tho material of its nest. Besides using ashes 
sprinkled often with salt between the fronds, some natives place 
onions, garlic, or oven asafeetida and fenugreek there, thinking tho 
scout will keep off beetles and grubs. When tho spathe is cut for 
djrawing toddy, tho frequent visits of the men will tend to keep other 
intruders away, but tho smell of the toddy is said to invite rats ami 
wild cats. If any of the extracted juice falls from the receiving 
vessel on to tho young spike or leaf, it is said to cause it to decay by 
attraoting insects to bore into the fronds. Grass should be kept 
<lown by feeding off with goats and cattle. In marshy lands cattle 
aro apt to make deep tracks and break down the margins of the 
terraces, hence goats or calves only aro allowed ; and the undergrowth 
is to be annuaUy cut for tho repairs of paddy fields, and this is 
another source of profit. 

Planting jack, mango, tamarind, punna, coffee, and other trees, as is 
often done, close to the cocoanut |)alm, is thought to be detrimental, 
as is also allowing the pepper and bokd vinos to climb the tree, or even 
the sowing of maize, giam, or any of the dry pnlsos under tlie shaile. 

But areoa-nut trees may bo pJant<;d and all other palms, and the 
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grouaJ may be dug, and various kinds of yams and tuberous roote oul- 
Svatad with advantage. 

If the instructions given are followed, distinct loatlots will begin to 
show themselves at the end of Uie first your, and be oomploted at the 
Olid of the second, on each frond, which will Im 8 inchoe thick in the 
glem or leal' stalk neat the parent trunk. 

In the third year the bottom of the frond will assume somewhat the 
iViriM of a horso-shoe wJjcro it clasps the main tree ; and in the fourth 
vtvir the trunk of the tree will apptiar slightly above ground, and is 
then calleKl “a o«K*ounut tree with the elephant’s foot,” and will have 
not loKfl than twelve fronds. About tho fifth yeiir the trunk is fully 
manifesUKl, and there should be about twenty to twenty-four fronds ; 

a luxuriant wodl-grown tree begins to bear fruit, tlicro wiU 
lie no less timii tliirty-six of these branches or fronds. If a tree 
ir^*eivo6 much attention, and is close to a hut or stall for cattle, these 
proix'flsos may bo hastened, but on a rocky hill-sido they will be much 
d«:lay< d, two or more years being required in addition to each sUge. 

Spathes (chotta) or shoots, from which evontually tlie flowers ore 

appear, will begin to make their appearance in the sixth year, but 
si.rne kinds of cocoa palm, as the Nicobar, even before this; hut on 
otru r soils seven to fiftoen years may pass without thoslighest appoar- 
of tho spnlbos. The height of the stems at this imjx>rtant 
pfiricxJ, in some kinds of tree usually, and in all whoa influenced by 
the soil, w'ill be only a foot or tNVO above tho ground ; while in other 
places the sUjm may bo 16 foot high. For the first few months those 
flower shoots are deceptive and only dry up, but within the year begin 
to retain tluur blossoms and bear a few fruit, yielding abundantly in 
three or four years after their first appearance. 

In six inontlie from blossoming tlio nuts will have the kernel begin 
to solidify, and in a year tho fruit is fully ripe — oven sooner if the 
ikMisoii is very hot and dry. 

Tho pnxluce of tho tree in full health and properly tefided is 
much dependent on soil and cliraato. The averagr may ho j)ut down 
at 1*20 nuts in the twelve memths, while in a low and sandy soil it will 
amount to 200 , and when planted in gravel and latorite fouudatioua 
not 60 ; tho most pnxluctive months are from January to June, that 
is for ripe nuts, tho heat bringing them quickly to maturity. 

It is calculated that wliere the roots of the trees can reach water, 
und tlie soil is alluvial, the trees will boar from eight to ten bunches 
or crops of fruit ; in other and higher lands not more than six. 

One hundred cocoanuts ]XTfoctly grown and carefully dried will, it 
is generally calculated, yield when pressed ton to thirteen odangalies 
(tach containing 92 cubic inches) of oil (40 nuts to an imperial 
gJ^lhm). Inferior cocoanuts will vary from three to nine odangalies ; 
fruit taken from trees on salt marshes have tho least oil. 

When the trees begin to show the £rnit-sho(»t, or spathe, it is often 
thought advisable to extract tho juices for toddy, and not allow the 
blossoms to bo grown ; but this only in the mons^xm, and for that 
^ason only. This is supposed to render the future fruit bunches 
more numerous and give the sap a tendency to flow. In some placcx 
Irccg are never allowed to boar fruit, but toddy is always extracted. 

n 9 
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l>rawmg toddy for a few months is thought to check the habit in 
HoiiKj trees of dn^pping immature fruit, and again of proventiji^ 
injurious animals and insects from infesting plantations, the frequent 
visits <jf the men to the trees being a check to their forming nests anl 
otlierw iso remaining hid in the tree tops. 

Overdrawing of toddy will cause the luxuriant trees to dwindle 
away and acquire very sickly habits, and may make them barren ; 
henct!, if a tree is allowed to be drawn for toddy for six months, this 
should not bo repeated till another five years ^t least have clapped, 
otherwise they h< 3 Come exhausted and short-lived. Ants, bees, and 
other creatures ar« nttnicted by tlio sweet toddy : not only should tlio 
ve.Hsel be protected from them, but the licpiid, as before noticed, should 
not be spilled over the young leaves. 

While certain of the fruit-sheots are out for toddy the others will 
still produce cocoanuts, as w’ell as those [)reviously developed ; but 
three or four, bo used for this purpose, the otli(;rs will dry away or be 
of very little use. Even when a spatho is partly used for toddy and 
left, provided the part containing the hn ls remains undostroycKl, a few 
fruit may be prpdnccd on that stalk. 

Five parras, of ten edangalies cacli, of good arrack may bo niado 
from a single tree dovotcxl to tin's pur[) 08 C during a single year ; but 
some very good trees will give, though rarely, eight to ton parras. 

(fathering some of tli(3 tender cocoanuts from the earlier bunehL, 
will develop the suceceding bunches greatly, and strongthen tlio 
whole tree very materially. It is not, however, recommended to cut 
the fniit stems or stalks out before they are matured and dry, as it 
causes the trtx^ to bleed and lose its most valuable juices ; hence, in 
order to prevent t.h<3 possibility of injury to the tree, owners should 
permit none but mature fniit to be taken. 

I’lio number of fronds which dry and fall off from a tree is eight or 
ten in the course of the year, principally in the liot season. It is usual 
t(» cut those off, but if done too early those next the one cut aro 
affected and fade ; houco only those turning brown should l)o removed, 
and leaving a small portion of the foot stalk on the tree. It mupt Ik 
remombored that the drooping leaves are intended to protect the tree 
stem from the burning sun. 

Thirty optxues of ilie cocoanut are described and named in the 
East as in tho subjoined list ; but cultivation and incidental uatural 
causes have much to do with this diversity, and in a few cases these 
are but imaginary distinctions : 


NameH. r>escTlptlon. 

1. The green cocoanut .. The fruit and fronds are of a bright gr«en. 
‘2. Thu black or dark .. These arc of a dark green. 

3. The native .. .. The fruit has a yellow tinge. 

[This name ia given to svhar is supposed to l)e 

4. (a) Goulpatra .. .. the best kinds, one variety yellow and the 

5. (6) Ditto other a light brown or light colour, and 

of beautiful form. 


6. The reddish cocoanut Tlie nut has a strong rod lingo. 

7. The red ditto .. .. Is brighter than tho last. 

8. The crimson ,, ,. Even tho pulp and fresh fibres of tho husk 

round the nut nro pink, and tlie fronds 
are reddish. 
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Niimr*. r^Tfptlon- 

9. The siinLright . . .. The not haa a beautiM fading blush, Uio 

fruit being Hmall in size, but numerous. 

10. The white The nut stkI fronds have a grey bloom. 

1 1 . The milky . . . . The pulp is ereamy ftud thick. 

12. Oblong oval .. .. The fruit is long, and tlie ridges well de- 

veloped. 

13. TheTanjore .. .. The nut is long and pointed, with a large 

base. 

1 1. The Oora The nut is pointed at each end. and oblong. 

15. The globular .. The bunches e«mtain many large round 

fruit. 

16. Small round .. .. Fruit more numerous, but^so very nmnd. 

17. Minute coooanut . . A diminutive fruit, but mHlo up by number, 

18. The weighty coooanut Fruit few, but largo end heavy, with thick 

kernel. 

1'.). The heavy ditto . . The eyes of the fruit nro wnall, but the copra 
or dried kernel is very full i>f oil. 

20. Male oocoanut .. .. There is a peculiarity in the fronds, and the 

leaflets ao not sonamte from each othor4|| 

21. Foreign ooooamii ..1 Evidently from the Maldives; both the nut 
2*2. The island coooanut / and friiit-stem.s reddish. 

23. Tho Portuguese The same os al>ove. 

24. Shanar or Ceylon . . Nut laigo and ro<i, fronds slightly bluish. 

2.’). Tho Dutch .. .. Fruit, Ac., a nvi pale colour. 

26. Tlie Goa .. .. .. Two fruits only on oe<;h bunch, and these 

(lark green. 

27. Jaflna oocoanut .. Hero again the fruit is largofsbut few in 

number. 

25. Palamcotta .. .. The fronds of this tree arc pale yellow. 

20. Tho ship C(X5oanut .. Stem or truhk of tho tree ami leaves Homll, 
and all tinted with black spots ns if 
bUghted. 

30. The Miildivo .. .. Tho c(iVGring of the fruit Is of a whitish (*r 

washed-out blue. 


Tho rod and tho black kinds aro generally Bupposod to bo the moet 
fruitful, although with careful cultivation of any of tho almvo described 
none need bo disappointcKi in tho returns, and this will be in propor- 
tion to tho lalxuir bestow'cd. 

Trees growing in tho most fertile soils will live for a century, 
others loss favonrod from sixty to eighty years only ; tho former will 
yi<‘ld th(ur fruit conunoiicing at the tenth year, and with rare iutorvalg 
Continue until thoir sixtieth year, arid then gradually decrease in 
fruitfiilucss till they decay.* 

Although its real locality is bordered by tho tropics, and tho tree 
w an inhabitant of tho coast regions, it grows in India up to Luok- 
’uuv, 2Cy 50' N., and is cultivatocl far in the interior of the peninsula, 
y‘'t in tho first case it does not fruit, and in the second it bocoraos 
stunted and languishes. Its tall trunk often attains a height of 
^0 feet, with a diameter of 3 feet at the base, and 1 foot at the 
summit. In favourable localities each poduuclo will bear from five 
fifteen nuts, and a tree in full vigour may have eight, ten, or a 
dozen of these peduncles flourishing In the course of five or six 
'^eeks, so that a tree can yield 80 to 100 nuts in the year. These 
successively, and there may thus bo seen at the samo time 
dowers and fruits. 

* 2 Agricultural OasetU of In/Ra,’ to!. iU. 
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From tho fruit is obtained many articles of luxury and trade, thus 
first, tho husk. After the thick green external pellicle is stripped off 
tho shell, it is placed to diy in tho sun ; this being fibrous is beat 
into a sort of hemp, and is known in this state by tho name of Cm, 
It is spun into cables, ropes, and yarn of every dimension and size, 
from a single pack-thread to a cable for a first-rate man-of-war ; and 
it is preferable for ship’s use, as it is elastic and becomes as hard 
as iron when tarred and soaked in salt water, but it is more unwieldy 
for stowage than hemp rope. Largo quantities of it arc annually 
sent from Ceylon, Bombay, and parts of tho Malabar and Coromandel 
coast. • 

Tho albumen, or kernel, produces oil by boiling it in water, affrr it 
has been inmnded or rasped. Grated, a sweet milk, used as a snl>- 
fitituto for cow’s or goat’s milk, is produced, by various preparations. 
Jelly, copra, butter, candles, and sugar are prodneed, and, by fermen- 
tation vinegar. Tho oil it yields is used at table, and is eqiml in 
quality to oil of almonds when fresh, but it soon becomes rancid, and 
in this state is only used locally by painters, or to burn in lamps. 
Tho natives of India use it in quantities for anointing their persons; 
it gives a fine gloss to the skin. A soap is also n anufactured from it, 
wliich, with tho exception of one prepared frora tho corutix^ (Jpnr- 
Americana)^ and dise-ovored hy Dr. llohinson about eighty years ap'o, 
is tho only ono^nowii soluble in salt water. 

The keniol is used as a fattening substance in the dairy, aviary, ; 
and there is not any description of animal, graminivorous, carnivorous, 
or herbivorous, that does not fc(;d on it with avidity. It is wliolcsoim 
food for nmn, beast, and bird. 

Medicinal Properties. — I'ho oil is given in plethora and as a vermi- 
fuge in Jamaica. It is given while fasting, wanned and with a liitb 
sugar, in flux. An omulsioii of tho oil and kernel is presenbed in 
coughs and pulmonary diseaHes generally. Pound the kcriml with 
water, place it to settle, and skim off the cieam. It is preferaljle (•> 
the expressed oil.^ Tlio ont8i<lo, scraping of the husk, and bninches 
applied to ulcers will (deanso and heal them rapidly if soaked in pr(M)f 
rum ; the efficacy of this application was proved by tlio euro of twu 
bod ulcers occasioned by tho bite of a negro’s teeth. Tho yomig roets 
boiled with ginger and salt are efficacious in fovers, siinie as tin 
hamboo.l In tho Maldives, where it is indigenous, the cocoanut oil 
is esteemed a powei'ful antidote against tho bite of poisonous reptiles ; 
indeed in such cases most oils are. 

Its chemical pro][>ertic8 are as follows : Tho milk of the cocoanut 
effervesces with an acid extract of that plant, and tho acid then pre- 
cipitates in a greyish hue, which becomes of a rich violet colour by 
the addition of a fixed alkiUi. It is with thi* that most cottons are 
dyed. This emulsion mixed with qnicklime causes tho alkali to 
become roec-oolourcd. Dyers use this milk with great advantage 
in dyeing black linens, silks, and cotton stuffs. 

The nut when it is gathered young contains an opaline water, 
which is quite clear if filtered, and is utilizeil for dinking. 
countries where potable water is not obtained, only the milk or water 
* IMncer. t Hort. Jamaic," 
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of thd coeoanot is drunk ; it ia an agroof ble, nutritive, and healthy 
beverage. Tho gelatinous albumen when young is easily detached 
from th^e shell with a spoon, and may bo eaten with satisfaction. It is 
a delicate food, which is too little appretnatod by Europeans, as it 
contains all tho constituents of wholesome nourishment As it ripens 
the albumen hardens and becomes almost homy, and the oil increase's, 
altbough in this state it is still edible, but indigestible, and only 
eaten associated with other food. The following shows the coin- 
j) 08 itiou of a young ooooanut and a ripe cocoannt : 



VounK Nut. 

Ripo Nut. 

Husk and shell 

. .. i*7<.;a .. 

810 

Kernel 

. .. 0 090 

434 

Water 

. .. 0*300 .. 

250 

Total , . 

. .. 2*150 .. 

1*500 


The percentage of the albuminous and alimentary j)orti()ns of tho 
young and mature fruit is as follows, ac(K>rdiug to tho analysis of 
Mr. J. liopiue, of rondicherry : 


Watkr. 



Vouu,( Nut. 

ini>.' N*it 

Sugar 

. 1*10 .. .. 

1 • (Vl 

(Jum 

. 0*47 .. .. 

0 • ‘JO 

I’hoffphalQ of linio .. 

0*05 .. .. 

0 00 

ChlorMe of tKxliuui .. 

. 0*09 . .. 

0 10 

Acetic acid 

0*00 .. . 


IVctie acid 


oos 

Acetate of lime and jx>tasU 

. 0*31 .. .. 

0-33 

Albumen 


0 i»; 

Water 

. It? *02 .. 

97*47 

Al B» MKN. 


Sugar 

1*00 .. .. 

0-48 

(Juru 

0-33 .. .. 

0-71 

Albuineu 

1*40 .. .. 

0*30 

Oil 

. 2-31 .. 

30 00 

(’elluUise 

4 40 .. .. 

14 41 

Potash and other salts 

0*12 .. .. 

i 10 

Pectine 

0 04 .. .. 


Water 

. 00 34 .. .. 

58 00 


CocoanuL Oil . — Copra or copperub, thfi dry albuminous pulp, con- 
tniiis 54-3 per cent, of oil; drie<l at H)(f it yields CO per cent. This 
oil, which is tho most important product, ispn^pared in various ways. 
If it is intended for perfumery use, and is required ^jolourless, tlic fol- 
lowing process is employed. The kernel is plunged in water and 
btiled for a few minutes, then taken out and grated and place<l in tho 
"il 1*1068 ; the emulsion thus obtained is boiled until the oil rises to the 
surface. This process, howoTor, ia not cheap enough for the ordinary 
pmctice of commerce, and oommon rude oil mills are used. Those 
about lOf, and will last for five years. They are worked by a 
a boy, and two oxen; working eight hours a day they will 
0|n;rate on 130 lbs. of oopra, from which they will obtain 41 litres. 

The charactoriitios for determiiiiDg the purity of tl»o cocoanut oil 
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WO its points of congelation ai*d density. It solidifies at 18°. Taking 
the mean of the thi^ following averages, the weight may be easily 
ascertained : 


r^egreea. 

Dcnblty. 

Weight of Ilccto- 1 
litre, 1 



icilo^. ; 

25 

0-9188 

! 0^*880 1 

30 

0 0150 

01*500 1 

85 

1 0*0116 

1 i 

91*166 i 

1 


Vast quantities of the oil are burned in lamps throughout the wljul 
Indian Archipelago and tho Pacific Isles. A tumbler half filled with 
water has oil jxiured in to the brim. Two lighted sticks aro tho 
wicks, which bum brilliantly. Every native glories in a disjilay 
lamps in the house and about tho grounds at tho approach of night. 
When first taken out of tho boiling pot tho oil has a rich flavour, )jut 
soon becomes rancid. So copious is the supply, however, it can alwnr^ 
bo had fresh and sweet for the table. Like olive oil in Syria, ii i< 
butter, lard, or oil, according to circumstances, in cookery. Soap in 
mado'viith it, lamps supplied, leather dressed, hair and skin anointeJ, 
and cosmetics are fabricatixl for beautifying the homely faces of 
women. 

The followicg havo boon tho impoHs of cocoanut oil into tho 
United Kingdom in tho last quarter of a century : 


1840 .. 


Cwta. 

42,428 

1850 . 

Cwts. 

184,758 

1841 .. 

'# * 

38,262 

1860 . 

. .. 104,309 

1842 .. 


40,742 

1861 . 

274,992 

1843 .. 


67,610 

1862 

170,485 

1844 .. 


87,866 

i8<>3 

320,180 

1846 .. 


42,074 

1864 

375,218 

J846 .. 


48,322 

1865 

. . . 100, *228 

1817 


.32,513 

1866 . 

110,046 

1848 .. 


85,4.53 

1867 . 

124.314 

1849 .. 


64,152 

1868 . 

194,7.52 

1850 .. 


08,040 

1869 . 

264,365 

1851 .. 


65, OW 

1870 . 

198,602 

1852 .. 


101,863 

1871 . 

. . .. .. 190,492 

1853 .. 


164,196 

1872 . 

433,863 

1864 .. 


208,827 

1S73 . 

266,798 

1855 .. 


2.52,. 550 1 

1874 . 

137,374 

1856 .. 


130,600 1 

1875 . 

210,025 

mi .. 


207,239 1 

1876 . 

19i),431 

1858 .. 


107,788 1 



Oil Mfichinery . — The manufacture of cocoanut oil may bo very’ 
lirofitabl^ combined with tho preparation of the fibre in one factory.* 

The following machines and apparatus are necessary for producing 
tho oil : 

Improved circular cutting machines, for reducing the kernel to 
small thiu slices or shavings. 

Edge stone runners for grinding down the kernel to pulp. 
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jjaprovod atoam pans, fitted with agiUtors, ao arranged that every 
port of the pulp or copra is thoroughly separated, ami ('xposeil to 
a temperature varying (according to operator’s desire) from 120^ to 
180^ Fahr., or higher if required. Valves, cocks, and all other 
6iii table fittings for the discharge of pulp or copra. 

Steam heater for receiving pulp from ateam agitator. 

Hydraulic presses for expressing the oil, B^)ocially designod for tho 
purpose and of unusual strength, including plates and woollen bags 
and fibre mats, as may bo required. 

Pumps fur presses, made in the most improved and siqa'rior 
iimniior, with all nwiessary safety and self-acting relief valves, cocks, 
and mountings, pressure gauge,- &c. If required, one set of pumps 
and gcHi'ing' may be arranged to w'ork two or more pi asses. 

Iron tanks for receiving the oil from the prcf^s, of ca|>acity to 
contain one day s make of oil A gun-metal pump is employed for 
raising the contents to large settling tanks. Thoso are generally 
ijui<lei of cuHt iron, in plates of a convenient siwi, and pi-operly pro- 
})arod for i c-orection, with bolts, nuts, washers, Ac. 

I'he settling tanks should bo of sufficient capacity to contain four 
(.lavs’ produce of oil from tho presses, and fithul with tho necessary 
^niii-metal test cocks and glass gauges, draw-ofi’ cocks, aud valves. 

Tho following estimate of machinery, capable of producing alxint 
gallons per day, is furnished by Messrs. Priostman Bros., of Hull. 
In calculating production, 1000 nuts will average 32 gallons of oil : 


£ 

Two improved disc cu ting inachinea r)S 

Granite edge atone runners, with entablature, a<*lf-eon- 

tained and (V)mplcto 108 

Due improvwl wteain pan, with stirrers nud driving gear . . 50 

Bt(^ain receiving pan . . . . 20 

Two hydraulic prossoe, with double pumps, stop valves, 

and connoctions ihSO 

Counucting pij)efl, or oil oonductora from prowos to oil 

receiving or spell tanka 

Oil receiving or spoil tanks, to contain say 400 gallons 

emdi, with fittings 36 

Qun-nietal lift and force pump, for raising oil to settling 

( r storing tank 20 

Largo cast-iron storing tank, to coDiain 1000 gallons, with 

gun-metal c<)rk8 complete 86 

Ten liorse-powor horizontal etcam engine, of first-closa 
make and finish, steam boiler, fitted with all mountings 
aiid furnace fittings complete, altnr steam and feod-walw 

pipes and feed- water heater 330 

Complete set of best shafting, with pulleys, pluminor 
bh^rks, couplings and leather belling for the nutchines 80 
Set of plates, mats, and bags for the hydraulic presses . , 60 

Packing and delivery in London 50 


If it is desired to erect a factory to mamifacturo both fibre 
and cocoanut oil, one engine can retulily bo adapted to work the 
'vh(de of tho machinea. To drive tho machines spocifiod in tho fore- 
going estimate, and also the coir-fibre m^rhincs, a 14 horse-power 
vngine would be require<l for the combined arrangement. The engine, 
<^*>mplcte with Cornish boiler and all necessary mountings, fittings, 
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ftnd connoctionfi, all of best materials and workmanship, wonld cost 
450/. Packing and delivery in London, 10/. 

The wcoanut shell furnishos cups, which, carred on and set in 
silver, are a groat ornament. It also makes small baskets, capo, 
ladles, spoons, and other such domestic articles, and fanciful oma- 
ments. By being burnt and pulverized, and prepared with other 
ingrorlients, it prmluces blacking not inferior to Day and Martin’s, 
lamphlftck, black paint, Ac. 

CocoaniU Fibre or Coir . — Tho fibrous busk of the oocoanut is not 
its least valuable pnxluct, and gives rise to a very large trade, both 
in the East and to Europe. At first it was only used in this country 
for Btufhng mattresses and cushions, but its applications have n 
enlarged and its value greatly increased by mechanical processes ; and 
in a small pamphlet, issued by Mr. Treloar more than twenty years 
ago, ho stated tliat its natural capabilities having been brought out, 
coir has been fuiiiid suited for the production of a variety of articles 
of great utility and clcgjiuco of workmanship, table mats, fancy 
baskets, and Ixmnets. Instead of being formed into rough cordaj^^e 
only, and mats made by haml, by means of ingeniously constructed 
inachinory, the fibre is r<mdeit?d sufficiently fine for the loom, and 
matting of diiferont textures ami coloured figures is produced, while 
a ctuiibination of wool in pleasing designs gives the richness and 
effect of heartbrugs and carjieting. Brusbos and brooms for house- 
hold Qud stable purposcH, matting for shee])foldH, phoasantries, and 
poultry yards, church cushions and hassocks, hammocks, olothof? 
lines, cordage of all sizes, and string for nui'serymen and others; 
for tying up trtws and otlior garden purposes ; nose bags for horses, 
mats and bags for seed crushers, oil 2 >ressfa’H and candle manufac- 
turers, are only a few of the varied purposes to which tho fibrous 
coating of tlu^ cocoanut is now applied. 

When tho landholder gets bis nuts down from tho tree, they ore given 
over to bo pe(dod. The peeling process is done in a very quick and 
dexterous manner by tho natives. A crowbar, or a Bbarp-])ointcd pitioo 
of wood, is fixed erect on the ground, and the upright end serves to 
remove tho husks ; the charge for peeling off tho husks is trifling. 
For breaking tho nuts and drying the kernels, nothing is charged ; 
but, according to tho usage of the coimtry, the breaker and preparer 
got tho shells of tlie nuts. Tho husks, however, remain the property 
of tho owner, and formerly used toby sold off for local consumption. 
But since coir yarn began to bo so fargely exported to England, it is 
seldom that tlio owners sell off Imsks as fuel, as they find that hy 
burying them and tlieii offering them for sale, they realise double the 
auiount that they would when fresh. Tho best place for burying tho 
busks is tho river bank whore there are strong currents. At el>b-tido 
largo pits are dug, and the husks counted and thrown in ; and befurc 
the fl(^ commences, they are covered up with mud, leaves, Ac., and 
made quite securo. When tho monsoon s( ts in, and the freshes coino 
down, the pits are under fresh water, and from husks so rotted, the 
best coloured fibre is mad^. Tho reddish stuff known in the market 
as Oodangaloor fibre, is generally prepared from husks buried in 
places where the water is tiiroughout the year saltish. The older the 
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pita the bettor the quality of tho fibre, and Khrewd pnrchasors always 
Ixar this fact in miud wlien speculating iu the article. Sonic years 
hick, the husks used to be kcjit iu the pits for more tliun a year, but 
now they are not kept above six to eight montlis, for as sckui as it is 
Ixlievod that they are rotten enough t*) throw out llie blue when 
beaten, they are removed. If kept above fifU^'U months, howt vi r, they 
sjvoil, and the fibre obtained is goiiorally of a bluish colour, an*! of thin, 
jKKir staple, whicdi is unsaleable in England. Tbo price of rotten 
busks during tho last few years has greatly advanced, and has fluctu- 
ated between 7 to 10 Ks. per 1000. When a purchaser comes forward, 
tlio husks ore either counted and delivered over, or, us is more 
usually done, the cudjan sjiecifyiiig tho number buried in t\ach pit is 
handed over and tho bargain is supposed to bo concluded. Tho stench 
( uianatiiig ^from tho pits is often intolerable, and during the flbrii 

ason, travelling along the banks of tho baokwubu* is not a very 
pleasant thing. 'J'lie purchaser hands over tho husks to women, who 
beat out all tho fibre with short heavy clubs ; and as labour is very 
ehcap in tho interior, this process is not a very expensive one. They 
liiivo to clear tho fibre of all pith, wash it cU;an ami (;\i>oKe it to 
he dried, and in a lialf-dricd state it is bundled np ami lu'oughi into 
market for sale. In (ailicut and other ports on the Malabar coast, the 
iibre is prepared by a diflerent pr<X’,ofi8, and hence the very undesirable 
quality of the. yarn of tlioso places. In Coebin and Travaneoio the 
natives seem to bo more alive to the imimrtAnoe of bringing tln^ artielo 
t<» market iu its best condition, as they find that it pays them to 
(l > so. 

The constantly increasing demand for the prej>urod fibrr) is 
ciout to induce many planters to cultivate largely the growth of tin; 
cocoanut. 

Tho short, wofnly, and apparently intraetahlo liI)reK lining tho 
inside of the husk of tho co(oauut constitute tin; material which 
Hindoo ingomiity had long sinco converted into excellent cordage. 
A quarter of a century ago Hiis was its only use ; now a large 
industry has been created in it for inatniaking a?nl bruHhmaking, and 
'vr now import into the United Kingdom coir fibre, yarn, and cordage 
to the collective value of about 170,0001 

In 1845 under 10,000 cwts. of coir ro}>c and fibre of all kinds were 
shipped from Ceylon; in 1870 it had incroased to 58,000 cwts. 

The following figures give tho shipments for a few' years : 




1 Coir Yam. 

e*nr 



Yoar. 

• CwU. 


Cwt*. 

£ 


18G6 

1 \G,m 

28,122 

8,007 

10,121 


18G7 

; 42,040 

2G,030 

6,242 

1 7.80:i ■ 


18G8 

; 57,0(;i 

34,770 

6,G02 

' 8,370 ' 


18«;0 

! 59,480 

35. <187 , 

6,183 

1 7,7.30 i 


1870 

I 4G,764 

28,610 ; 

9.G35 

12,072 i 


The pericarp of forty nuts furnishes about 6 lbs. of coir. There aro 
several ways of stripping tho fibre from the busk. One is by placing 
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a stake or iron spike in the groond, and by striking the nut on the point 
the fibre is easily stiippcd. The tannin which this substance coutaiug 
prevents the fibre from rotting. The fibre is rather difficult to twist, 
but coir yam is made into ropes and forms the strongest lightest, 
and most clastic cables for ships. Before the husk is put into water 
to steep it should be well beaten, for the purpose of loosening itg 
textoic, principally that of the outer surface, which is hard and 
compact, so that the water may penetrate it with more ease. It ie 
then left to steep for two or three days, and again beaten, until the 
separation is accomplished. Caro should bo taken that the liusk 
is kept moist, because if allowed to become dry, the ligneous fccula 
or spongy pulp, which is found intermixed with the fibre, adheres 
still more strongly to it. In some islands and parts of the coast 
where thoro are no running streams, holes are dug in the sand below 
high-water mark, and the busk buried several days previous to being 
l>oat. 

Tho separation of the husk is commonly done bi^ tearing it off 
with tho hands, aided by an axe. A simple application of the 
powor, used in tho common tiimiiig-lathe or knife-grinding wheel, 
would enable one man to do tho work at present the task of sevcrfil, 
A double knife acting crosswise could bo made to cut tho nut and 
husk ill two, and so prepare it for the extraction of the substance. 
Small, flat, pliant instrimients would then easily extract the pulp 
from tho shell of tho nut, and leave it fit for tho oil press. 

AlK)nt four days’ maceration in fresh water is requisite. After tliis 
tho husk must be beaten till tlio fibres separate, when it should be 
well washed, dried, and packed in pressed bales. For the purpose of 
boating it out, an instrument in the form of bars, somewhat in the 
form of a gridiron, should bo used. It is obvious that this proc<3S8 
might also be advantageously performed by machinery. One person 
can beat out with tho band, according to the ago of tho nut furnishing 
tho husk, from 7 lbs. to 14 lbs. per day, — say on an average 10 lbs., but 
by the use of proper instruments his work might bo increased fourfold. 

Value of tho imports of cordage and twine into the United Kingdom 
from Ma/lras and Coy Ion, chiefly coir : 


Yeftr. 

Madra«. 

CVylort 

— 

Y«or. 

Madru. 

Cejion. 


A 

£ 


£ 

£ 

18C6 

81,. 397 

67,418 

1871 

96.735 

48,419 

1867 

73,005 

00,100 

1872 

156,079 


1868 

76.187 

67,929 

1873 

126,037 

70,288 

1869 

118,402 

64,126 

1874 1 

J 78. 196 

63,560 

1870 

106,338 

52.263 

1875 1 

107,698 

1 

59,591 


Machines , — The requisite machinery is simple iu cunstruotion, and 
is easily worked by ordinary labourei’s. Tho following are requiied 
for tlie cleaning and preparation of the fibre, viz. ; 

Tanks for soaking the shells or husks, for “roller mill.” 

Roller mill for straightening the husks and pioparing the fibre for 
tlio “ breaking-down ” machine. This is loadn on the most approved 
design, with fluted rollers, self-acting adjusting blocks, and screws, 
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wheel gearing, driving pulleys, v^e., the whole complete and supported 
iu a massive cast-iron frame. 

Broaking-dowu mill, of improved construction, the revolving drum 
accurately centred on shaft, and fitted with bestseloctod steel “ spite 
(so arranged that, if required, any number of these “spikes” may ho 
civsily removed, repaired, and repWed), “ food ” and “ fence” motion, 
with wheels and hopper gtvarings, brush fence, and driving pulleys 
complete, all mounted on substantial cast-iron frame. 

“ Willy” machine, desigucHl and constructed for receiving the fibre 
from the “breaking-down mill.” This macUine st'parates tlio 
different qualities of the fibre, and removes all dust, slierts, and 
refuse, leaving clca» fibre. The mnehine is mado in a very suhshui- 
tinl manner, is seif-eoutainod, filh'd with all gearing complete, and 
mounted on strong e^ist-iron frame. 

Hytlraulic press, for baling coir fibre for shipment, of tho most 
iiupioved design, and fitted with pumps and gearing complete. 

Shaftings, pulleys, pluinmor blocks, bolts, leather l)elting, Sco. 

The following will tho approximate cost delivorod in London of 
the plant, to clean say 7 000 to BOUO husks per day : 


One crusher mill ;i2 0 

Six hrettking-<lown inills LS5 () 

Ono "Willy nt icliioo lUi 10 

Superior liydmulic press, witli duiihh' pumps 

and fittings 230 0 

Shafting, Mting, pulleys, A'o. 70 0 

Twelve (k>inbs, n^sort(■(t AO 

Eight hurs(*-(iuv,'er higli'preshiire (;ngiu<‘, with 

lavgf. IxiiU r 270 0 

Packing iur .shipment 27 0 


The foregoing maeiiines, when all working properly, and with nuts 
of good quality, should produce from 32 to 35 ewts. of fibre, aud 7 to 
3 cwts. of brush fibre per day of ton hours. 

Quo thousand husks of average size and good qualify prepared l)y 
this machinery should pro<iu(;e 4^ to 54 cwts. of fibre, aud about 
1 cwt. of brush fibre. 

It is assumed that “ soaking tanks ” of woml or brickwork in 
cciuout can be made ()ii the spot, and used iu jdaeo of iron Uinks, and 
therefore these are omitted in this estimate. 

The cost of a single “ breaking-down mill ” will be found from tho 
price given in above estimate for six machines. 

Considering the wido-spreud range of this palm, it is strango that 
the import of cocoarmt oil has made such little progre^ss eornpanid 
with its great rival, the African oil palm. One reason may possibly 
he that tho fruit is more generally used for focal, and for the refrosh- 
hig drink in the nuts wlieii young. The cocoanut palm is cultivated 
iu great abundance on tho Malabar and Coromandel coasts, Ceylon, 
^he Laocadives, and everywhere in tho Straits Settlements, and the 
I'slands of the Eastern Archipelago. In the Madras Pr{Jbidoncy there 
are no less than 218,000 acres under cocoanuts. 

In the West Indies, Central America, and Brazil, the cf'coanut is 
fextensively grown ; there are groves of it for about 280 miles along 
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the coast of Brazil. From Para alone 7^ Diillion cocoanuts, wonb 
130,000/., aro annually shipped to the United States and elfwawhert'. 

The annual prodneo gf the plantations on the island of Itamarca, 
on that coast, is about 400,000 nuts, which would yield more than 
2100 cwts. of coir. This island is but three leagues in length, and 
the coast alone is planted wuth these pahns, and they are thus pro 
duetive, wliat might not all the cocoanut groves yield, which exhicd 
along the coast from the river San Francisco to the bar of Maranguape, 
a distance of 94 hiagucs, all cultivated with cocoanut trees? 

Many years ago Ur. Boyh^ estimated the average produce of cocoa- 
nuts from the wliole Malabar at from 300,000,000 U) 400,000,0^0 
annually, valued at 50,000/., and copporah, or tile dried kernels, wag 
exported for as much more. Thirty years ago tlieie wore in Travail- 
core moro than million cocoanut trees, and since that period 
the cultivation has largely incroasod, as the demand for the oil and 
the coir has advanced. From Cochin more than 3000 tons of oil 
aro exported. During the last fifteen years the natives of Cochin 
liavo been bestowing a vast amount of attention on cocoanut culti- 
vation, and sorao idea of tlio rate at which this is carried on may lie 
realised from the fact that paddy (rico) land is convortod into cocoa- 
nut j)lautati<uis, and largo portions of the bockw^ater arc reclaimed, 
and at once planted with cocoanut trees. 

Besides those grown, there is a largo annual import of cocoanuts 
into Bengal, as the following return shows: 



Y^ir. 1 

Niimhor. 

( V 1 4 . 1 


1^^7l I 

IG, 999, 1)64 

21,291 


1872 , 

22,271,901 1 

49,509 , 


1873 i 

16,812,114 

20,274 


1874 i 

13,lin),494 1 

60,162 ' 


1875 j 

11,688,854 

25,108 

The most valuable pro<luct of commerce 

in Malabar is that from 

the cocoanut tree. In 1873 tho value of the oil exported was 356,187/., 

and of Uio coir, yam, and rope, 176,482/., making a total of 652,009/. 

Exports of ooir, yarn, and rope from British India : 


Year. 

i 

gwamiiy. | 

Valur. 




cxvta. i 

£ 



i 1871 


92,751 



! 1872 

128,954 1 

119,601 



1873 

181,456 : 

167,618 



i 1874 

162,576 ! 

153,371 



! 1875 

152,745 1 

137,280 



Cttxflon , — The gi'eat importance of the cocoanut in this island may 
estimated from the fact that the value of the cocoanut plantations 
ill the island are estimated at 15,000,000/. In 1865 there were 
332,890 acres imder cocoanuts, chiefly situated in the north-w'e stern, 
northern, and southern provinces; but tliis acreage has been reduced 
by one-lialf of late years. 
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Sir Charles Dilke states that 200,000 acreB of Coj-lon land are 
shaded by cocoa palms, yielding from 700,000,000 to 800,000,0(X1 
nuts a year, worth 2,009,000/. sU rliug. This vahio is ctiual to 
2/. 10«. a thousand, which is higher than one expects h) find tho 
nut is worth in the East. At 21 feet distance apart, an acre 
holds 98i trees, and at an annusJ yield of forty nuts per troo 
(all agoa), 200,000 acres would yield 788,000,000 nuts— being about 
the crop-<|uantity cited. The numbers hold together, but the dis- 
tance apart is too near. Healthy trees are, in tho West Indies, 
held to average 100 nuts annually, and extraordinary ones more than 
double that number. If one island cAii yiidd so great a quantity, 
what possibilities ore in store for such a widely-spread tree, nowhere 
else yet grown in any such extraordinary amount, but for which 
immense areas peculiarly suited to it, await its enriching groves. 
Trinidad has as yet only about 3000 acres in cocoannts, if as much. 

Cocoanutfl exported from Ceylon : 


' Yt^r. 

Number. ! 

Value. 

! 


^ • 

' 1860 

2,055,453 1 

6,468 

1867 

4,568,871 1 

13,646 

1868 

1,788.11«> 

5,256 

186‘J , 

l,5s|,(m 1 

5,063 

1870 

( 5,178,677 y 
\ and 623 l)ag9 1 

17,185 


The pnxluction of nuts in tho island seems to vary giv^atly. In 
18CC, 128,600,280 nuts w(Te colh'oO ^l, besides others not enumerated, 
but Valued at nearly 26,000/. In 1866, ll5,I{ir>,370 was the nuinlK)r 
reporttid, and others to the value of 26 900/. lu 1808, only 30,672,62! 
and 28,000/. worth were returned. * 

Copperah or coooanut kernels exported from Ceylon : 



Yea r 1 

Quantity. 

Valm- 


1 ! 

Bwta 

£ 


1866 

.5.^ , 569 

33,032 


1867 

23,302 

13,081 


1868 

5,338 

3,203 


1K60 

17,649 

10,589 


1870 

1 

40,638 

31,678 


1 


1 


So far back :u5 1 857, the value of the products of the c<xx>annt 
shipped from Ceylon, exclusive of those used in tho island, was 
274,462/., thus iimde up : 




QoatiUt}’. 

VaJu#!. ! 


Cocoanuis 

420,857 Na 

£ 

3,717 


Coir rej>o 

18,881 cwlA. 

13,!^4 


Coir yam 

81.652 „ ' 



Copperah or dried pulp .. 

20,381 „ ' 

12,143 ' 


Oil 

1.787,431 gBll«. 

223,254 
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In 186C tho collective proOnctB exported were to the valno of 
204,718/., and in 1870 they consisted of the following; 


1 

1 

1 

Quantity. i 

Value. 

£ 

j Nnta 

478,077 No. | 

17,185 

lUtpo 

y,635 cwts. ! 

12,072 

’ Yam 

46,704 „ ' 

28.610 

i Copporah 

40,638 „ i 

.31,678 

; Oil 

135,658 „ i 

170,217 

Arrack 

237,009 galls, j 

20,326 

1 Total 

1 


280,091 1 


Not only does Ceylon use up the poonac or oil cake left from tlio 
local oil-presses for manure and feeding poultry, but it also im- 
ported 180,207 cwte., valued at 69,820/., in 1874. 

The follomng table gives tho export and value of tho chief pnv 
ducts of tho coc^anut from Coylon : 


Yoar. 

Oil 

( I alia. 

1 

j 

Value. 1 

Corn. 

Cwl^. j Value. 



^ ! 


£ 

isr>9 

1,118,038 

111,804 

.38,086 

2.5,945 

1860 

1 1,549,089 

1.54,909 

36,616 j 

24,864 

1861 

! 1,010,428 

104,043 

43,168 ! 

31,883 

1862 

1,429,531 

142,953 

46,595 

37,648 

1803 

1,878,585 

187,858 

51,785 ! 

1 39,103 

1864 

2,249,402 

224,948 

36,313 ; 

i 27,386 

1805 

1,176,784 

120,678 

41,378 

! 81, <137 

1860 

1,042,8.53 

104,400 

46,687 

i 33.035 

1867 

1,345,485 

134..518 

1 49,675 

j 31,146 

1868 

1,423,853 

112,385 

' 68,804- 

46,607 

1S69 

1 ,292.00r> 

! 129,206 

! 64,998 

1 43,013 

1870 

1,688,199 

1 168,819- 

1 61,066 

1 43,430 1 

1871 

2,ry77,709 

1 257,770 

1 65,424 

1 

i 45,418 ! 


In the toil years ending 1871 the total (piantity of oil exported 
over 16,000,000 gallons, and of coir 533,325 cwts., tlio aggrcgidc 
value of the two being 1,995,318/. The oil shipped in tho throe ycfin 
following was as follows : 


Year. j 

Quantity. 

Value. 


owta. i 

£ 

1872 

278,216 

330,689 

1873 

113,872 ! 

141,818 

1874 

1 145,078 . 

i 169,373 


i 


In French Cochin China there are more than 33,000 hectares 
land under culture with cocoanut and areca palms. 

The cocoanut is extensively grown over all parts of the KastciJ^ 
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Archipelago. The natives have it generally about their dwolliugs. 
'J he annual value of the produce from the trees in the Archijx)lago 
is estimated at 2,500,000/., and by greater cave and atbuition it might 
be double. There were in 1874 in Amboyna 507,349 trees ; in Bancn, 
122,898 ; in Minahassa, 605,800 ; in Gorontalo, 261,950, and 405 piculs 
of oil wore there made. 

In Java and Madura there are more than 20,000,000 tn^os. Tlu ro 
are large plantations of cocoanuts in the 6eychelh‘s, and a gotwl many 
in the Mauritius ; 40,000 or 50,000 nuts are shipped yearly from tliut 
isltmd, and 100 to 400 cu ts, of coir cordage. 125,532 gallons of cocoa* 
mit oil, valued at 17,187/., were shipped in 1871. 

C('>coanut8 are grown in small quantities tbrougliont the Htraits 
Settlements, but it is only hero and tlioro that plantations of any 
iiiagnitudo are met with. 

There is, perhaps, no tropical colony that has so many a^lvantagos 
for coir making as the island of 1‘enang. At pn'sent all the use tlic 
paliu is put to, with tin? exception of making a rope for a well bucket, 
or for some other trifling domestic purpose, is for fmd. In the oil 
factories the husk is used as firing in boiling the kernel into oil, as 
well as in boiling rice and curry in the kitchens. About a couple 
of million nuts aro also shipjx^l from thu Straits Sottlomonts with 
the husk on. 

The ‘Penang Gazette’ observes: Cocoanuts growing in mangrovo 
soil on the side of creeks, and more or less saturated with salt, liave 
their milk brackish, and the sap from which it is si'cretcd must be 
saline also. These trees do not sufler from the attacks the rhino* 
ctTos beetle. Trees planto'l in such a situation arc found to boar 
much sooner than those ])lantcd on a sandy soiU As an iilustratiou 
«'f this, the ‘Penang Gazette’ states that, while trees planbid as far 
I'lu-k as thirty years ago, on sandy soil, have not yet horim fruit 
although they arc flue-looking trees — other treiss in the same jdaiita- 
tioii, only ten years old, hut planted on low grmuid, whore the s«::i 
tide comes up daily, washes the roots and runs oil a^ain, an* in full 
bearing, giving from 50 to 100 nuts annually. It is true tliai the 
milk of the nuts produced by such tr(3e8 is slightly brackish, but tlui 
kcniel is as thiek as that of cocoanuts grown on sandy soil, and 
jiroduces as much oil. The chief requisite with regard to a j)laiit:i- 
tion in such a situation, is attention to the drainage. Drains should 
b«* cut longitudinally botwocu (Aob row of trees and cross ones at 
gnuiter intvrvals. These drains must be kept clear, ho as to allow 
the salt water to flow' in and out freely. The tide is found to tle]a»sit 
amongst tho trees a very fertilizing matter. If the drains are not 
attended to and tho water stagnaU;s, the trees get dwarfed and beeomo 
thin towards tho top, thereby preventing them from having a largt; crown. 

In New Caledonia this palm is abundant on tho noi th-eaHt coast of 
the island, but is rare on tho opposite coast, and while it flourishes 
on tho northern asjicet, it declines tow'ards the south. It may lie 
tulded, how'cver, that now'hcre does it vegetate so well as on Iho ishuuls 
approaching the Line. It bears from GO to 80 fruit, d’hls pnlui is 
widely spro:td over the Pacifle Islands, and a eonsiderabie trade; is 
carried or in cocoanut oil. 
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A.t Tahiti there arc about 200,000 cocoauut palmfi, which pr(xluw(l 
in 1874 more lliaii 12,. > ^hOOO nuts. About 000,000 only were ex- 
ported, and nearly 2,00u,000 kilos, of copperah, or dried cocoauut 
pulp. In 1868, 690 tfms of cocoanut oil were shippotl from Tahiti ; 
iu 1873, 420 tons of oil and 1368 tons of copperah. 19,000 kilos, (if 
copperah were shipped in the same year from the Marquesas. In 1861, 
900 tons of cocoanut oil and 10 tons of coir wore shipped from the 
Navigators’ Islands, and within the last year or two a oocoauut*fihro 
machine ha?^ been set in full working order at Apia, Samoa Islands. 

The Friendly Islands exported in 1866, 704 tons of cocoanut oil, 
worth 2U. por ton. The manufacture is earri('d on tliere in the 
rudest iruinner. The nut is scraped and placed, mixed with a litthi 
sea water, in hollow logs to putrefy. The oil disengages itself, aiul 
is collected at the bottom of tho trough. 

The following has been tho shipments of oil from the Feejeo 
Islands : 


Year. 

Quantity. 

VhIu(J. 


tons. 

£ 

1804 

000 

18.200 

1805 

500 

11.000 

1800 

451) 

0.000 

1807 1 

150 : 

3,200 

! 1808 j 

2.^0 ; 

.^(.OOO 

i 180,1) 1 

1 200 : 

.5 , 5i>0 

i 1870 : 

' 200 

1 ,!>riO 


From the Tuainotus Archipelago 3()00 tons of copjuu’ah w'cro shipped 
in 1878, but this is nothing to whnt nmy be cxpecbal. Tho sniglo 
island of Anaa, it is stated, has more tliaii 7,000,000 cocoa palms.* 
Assuming half of these are too old or too young to fruit, there remain 
3,500,000, and supposing 1,500,000 of tlu'se required to nourish tlic 
1500 iiihabitauts and tiioir live 8t(>c1w, there \v^>uid remain 2,000,0<>0 
to funiish the raw materials of conmicrco. As u very ordinary trc(? 
would furnish 25 nuts yearly, this would give 50, <100, 000, and os 
100 nuts yield 50 lbs. of c<)ppcrah, wo have a total of 25,000,000 Ihs. 
available for export. It might yield 12,000 tons with proper maimgo- 
ment. Tlio number of trees in the Tiiamotus will have more than 
trebled by 1870, f« r largo plantations were made in 1866, and it 
taktiS ten years to bring tho tree into full fruiting. 

For preparing ccppcrali it is well t<' collect only ripe nuts, and 
not to break the nut until a month or six weeks after it has been 
gatbereil, tho coppe rah then dries more quickly, is richer in oil, and 
does not turn mouldy. 

Janmea . — In a recf'nt report by Mr. R. Thomson, the colonial 
botanist, ho states, that within the last few years no less than 1B,5U0 
cocoanut palms have been plai.ted on tlie long sandy spit known as 
the l*alisado(H, running from Kingston to Fort Royal, and about 
4000 more were to bo planted. Ho adds : “ I have already estimated 

+ ‘ Uevuc Maiitimc et ('cloniale,’ .April 1S71) p. SI. Paris. 
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tho value, after seven or ciglit years’ growth, of the ti*tal number of 
cocoanuts which the Palisadoos is capable of containing, at , 

Hud this estimate I think imxlerato, as it gives tho value of each tree 
at a little under 2«. It is a generally acc-epUnl opinion that this tree 
flourishes luxuriantly in all maritime iropii'al regions, on the ajrid 
sandy sea-shore as well as in tliC richest valleys. There can, however, 
be no doubt tliat the tree grows wuth far greater luxuriance under 
favourable conditions of abundant moisture and rich soil, and it is in 
consideration of this that I estimate the annual yichl of each tree at 
the low rate of 2s. Tho land on tho ralieadocs is composed ( luelly of 
sand, with an admixture throughout its greater extent (d a vii li ge- 
table mould. Severe droughts of fnim six to nine montlis’ duiHiion 
are frequently experienced, and although the tree may flourish in 
proximity to the sea, I consider that a greater rainfall on this sandy 
soil would double the return mentioned. The extremely arid eoiidUion 
of tho Palisadoes and tlie noigJibourlioo<l of Kingston, pnd)al)ly tln^ 
driest spot in the Indies, has been brouglit about by the wliolo- 
salo destruction of the primeval forest over hills and jilaiiis to tlie 
extent, iiu iinling the continuation of tho plain to the west, of from 
four to five Inmdrt d square miles. Along tho lino of the shore flu 
palm luxuriates tlironghout this district, but on roceiling to tlio 
di'^tance of Imlf a mile it wases to present a flourishing aspect, until 
W(3 reach the lulls or the plain Ix^vond the arid region where it again 
acquires tho necessary condition -moisture. It would be a matter of 
some importance for statistical as well as utilitarian purj^oses, to 
Jisi ertaiu wliat number of cocoanut trees th(‘re arc in the island. 1 am 
liut aware that any st<q)8 have ever been taken to detennino tliis ; and 
if this be so, it seems all tho more remarkiible, when it is remomi)cred 
that tho nut is one of our most imjsirtaut products, and tliat tho 
average of many of far less importance has been carefully ixscertaiiKxl. 
In tho East Indies those treses are carefully eimmomted, and in some 
parts a yearly tax is levied on each and oven mortgages arc 

coininonly secured to tho extent of 2«. a tree. Tho 2,000,00{) nuts, 
worth about 5000/., exported annually from Jamaica, give a yv.ry im- 
perflet idea of tlie value of the trt^c to tho colony. In each f)f several 
luirisiies, for instance, St. Thomas, Portland, and St. Mary, thero must 
h» over 100,000 fruiting trees, and the nunilx^r is being constantly 
men asi^d. Wherever tho tree abounds, the nuts form an important 
ill tide of food among the {Mjasautry, either in their natural stah^ or 
Uiunufactured into oil. Tly tlie jK^asantry, how’ever, tho husk is not 
turiiul to any account, and is only manufactured to a very trifling 
extent in prisons, whilst if, at a nnxlerato computation, wo cstimahj 
ija number of bearing trees at 1,000,000, eaeh yielding, on an average, 
f'ixty nuts, the husks, if utilized, would give at least 50,000/. C(MMrtiuut8 
abound around nearly the whole seaboard of the island ; and within 
tliirty miles of Kingston they are obtainable in largo (juaiititif.s, at 
per cent, loss than they are bought for in town. It is a pity that 
tlu; higlily valuable products of this j)alm are not turned to betUir 
and it would bo a gitiat bo<ui to the colony if private eiiter- 
pfise would initiate a system of manufacturing oil f(»x island con- 
fiumption and coir for cx]>ortatiou. as the nuts could bo obtained in 

u 2 
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qiiantitios to moot any denni,n(l, and brought to town iii the coastin-^^ 
drn<4hcrH. How nmny hundreds of acres aie now covered with thh 
stiit< ly y)alin, and how many tliousands of the nuts annually fall hj th. 
atonncl, aliiioHt UJ^deHS to the proprietor’/' 

It is a low and safe estimate to take the value of the pro<luco of an 
acre of cocoanuts in bearing at from HI. to lU/. On the .sea-slioiv 
these trees begin to hear in six or seven years. A great part of tiio 
waste shores of this island is very suitubh) for the growth of the coc ut' 
nut ; and the demand for this most useful of all fruits, even where n,, 
macluTiery has been erected for tbo preparation of its produe-is, is 
uidimihal. Thoiliseaso which destroyed the cocoanut tree in suin ' 
West Indian islands, is unknown here. Within the last three or heu 
yoai H (;ocoanut trees have been planted, especially orr the north side 
of the island, more extensively than over before. 

In Trinidad great attention has of late years been given to coco.w* 
nut production. In 1803 and 1864 only 250,000 were shipp^nl 
annually, hut in 1876 the number had risen to over 4,500,000. The 
value of the ox|)ort is now over 18,000/. The civilized world t f 
the tcimperatc zone can absorb all the oil and fibre the tropics niu 
likely to send for generations to come, however great the supply. 
The trees are always in hearing, but wo learn that in some quartt ib 
at least, the I’rinidad planters confine themselves to throe great n - 
gular pluckiiigs, at four months apart — namely, in April, August, aisi 
Diiemidier. Tim cultivation is extending on the shores of the colony. 

The value of the coeeaimts and cocoanut fibre ex|)orted freiu 
Trinidad in 1871 was <’stimated at 8732/. against 2863/. in 187(J. 
The eoc!oauut cau bo grown in unlimited quantities on the casteni 
coast of tlio island, whore two fimtorios have been established for boiuc 
time for the preparation of oil and fibre. The difficulties of ])ro- 
curing labour in that remote part of the island, and of shipping tim 
produce on au exposed coast, have hitherto retarded the commercial suc- 
eess of tliese estahlishmeuta ; but if theso difficulties can bo overcoinc, 
Ik large extension may bo given to this branch of colonial industry. 

There is a considerable demand for cocoanuts in tbo United Sfid* s, 
but then the American captains require them to bo delivered hiisko'l. 
and tluit they be largo and spherical. Coooannts cau be bad in Tri- 
nidad at 10 to 13 dollars a thousand; in Jamaica they sell at 
dollars, and in Central America at 25 dollars. A Trinidad paper well 
remarks that ‘‘ as Uie fibre could be so readily utilized in the Stat« s, 
it is rather singular the traders do not offer to buy the nuts, as pick u 
at the low rates current in these islands, and husk and sort tin m 
after arrival in America, selling the largo handsome nuts to the fii 
class fruiterers, confoetiouers, and grocers ; the smaller nuts to the 
street seller, and the husk to the mat, mattress, and briislimaker, the 
rancid nuts, if uny, going to the soap-boiler. There is good reason to 
bt'liove we grow a goodly proportion of lusty, handsome nuts, having 
til's t-elass soils for the tree, an equatorial climate and prolific bearers. 
Planting is always extending, at Mayaro, Icacos, IroiB, Carenng^N 
and other places, leaving many virgin beaches, along which, sooner 
or later, they will be dotted. We have at least as good conditions 
for producing prime nuts as any colony in these seas.” 
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TnK AFiircAN Oil Palm (Ekfia (juinrfnm, Lin.) in, ftftt'i* tlio ttu.'A- 
i,;it palm, ono of tlie most importiiiii in a conimordal point of vitv, 
KiiKC it fnrmsheH to British commerce about 50,01)0 tons t)t iul 
tiiiniiully, of the value of ono and a half to one and thrccwpiartcrs of a 
million sterlinj', bosidtis the quantity locally consum<'<l as fo- d in 
.\frica, and sent to other couiitrioB. It is distinguished by its 
dccumlKmt trunk, and bears clusters of one-seeded fruits (drupt's), 
with oily husks of a bright vermilion or a mor«‘ or less yellow eolour. 
The range of this palm is not as yet well defined, but appears to 
itxtcnd from the coast of (luinea to tho south td Fornamh) Po. and 
grows as far up in tho interior as Zheru, a distance of 4 00 miles from 
the sea, or the month of tho Min, ono of the embouehures of the Niger. 

('aptain Burton, in his ‘ Lak(* Regions of Central Afrieu,’ slaO s tliat 
this }>alm is known by tho Arabs to grow in the islands of Zunzibar 
and Pemba, and more rarely in the mountains of I'Kagi)!!!!. It s]»rings 
up apj)arently uncultivated in largo dark groves on the shores of llu^ 
Tanganyika, where it hugs the margin, rarely growing at any <list4»nr<i 
inland. 'This fine palm, he adds, is also tap}>e<I, as the date palm is 
in Western India, for toddy, and tho cheapness of this timho the 
suv'i of Wiistern Africa—accounts for the pr(‘, valence of intoxication, 
and tile cousc<|^uent demoralization of tlio Lake tril> 0 K. 

Tho principal ports in the Bight of Benin from which palm oil is 
I xpurted are, Badagry, Porto Novo, Whydah, Aliquah, Lagos, and 
Palmas. 

Palm oil is exported from tlu' hallowing rivers: Brass, New Cala- 
liar, Ihuiny, Old ('lalabar. Bomba, Camoroons, and also from Ft rnaiulo 
To. Independent of these, in tho riviTs Malunba, Borcah, and Kaiu])o 
palm oil is brought by C(»astiiig vessels. Bonny supplies the. largest 
amount of palm oil that is brought from any river in West AtVi. a. 

Tho process of extiacting the oil is simple. T’lio clusters ur 
Vtranchos of fruit, which contain perhaps as many as lOOO, are gatbcnal 
Ity tho men, and thrown indificrimiiiately into a trench or pit, and so 
hft until they liecome somewhat decayed, 'riu; fruit is aft« rwards 
pounded in a myrtar to loosen the husky fibre covering lln' nul. Tliis 
iloiic, they are placed in large clay vats filled with water, and two) or 
three women tread out tho Remi-li<juid oil, wliicli <‘omeK to the surface 
as disengageil from the fibre, when it is cidleetcd and lM>i]od to get rid 
of the water. The inner surface of these <day vats hnving at first 
ahsorbed a small quantity of oil, is not afterwards alfceted eitlier by 
♦ lie water or oil. Tlic oil is collected in pots, e(»iitalning from tlire.e 
t«‘ twenty gallons. 

M. Boussingalt has sliown, from information colloetid,* that tho 
average production of oil from palms is at tho rate of b0(j kilos, per 
hectare, that is to say, 8ui»orior by a third to the juoductiou of oil 
from tho olive in the south of Europe. 

This vegetable fat is stated by A, 0. Oudomans, jun., to have 
the following remarkable composition ; stearin, palrnitiu, myristin, 
iauroin, elain, caprin, caproin, and caprylin. It is usf d with tlie other 
^olid fats for making soap and candles, and for ra’l way grerou . Tho 
price of tho oil at tho close of 1876 was 11/. per ten. 'I he < !)ormouB 
* ‘ Kcunomie Uurah-,’ t. i. |>. 
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progress that has boon made in the commcrco in this article is fche^vIl 
comparing tho imports of 1840 with those of the last six years, 
which have averaged one million hundredweights, and this is only 
tho British imports. 


Cwtfl. 

1840 315,504 

1850 447,707 

18G0 804,320 


1870 8^", 270 

1875 904,562 


Marseilles also receives about 1000 tons, and the United States 
8(«no quantity. 

The oil rivers of Biafra and Bonin extend over 800 miles of coast, 
and include the island of Fernando Po. Tho chief exports consist of 
palm oil and palm kernels. 

In 1872 the numbor of British traders was twenty-four, and 
there wore two foreign. These twenty-six palm-oil traders have fifty- 
five trading establishments in seven rivers, and employ 207 wliite 
agents, clerks, &c., 419 blacks, and 2000 krooinon. The Fernando Po 
oil crop never exceeds 400 tons a year, and yet from tho number nf 
oil palms there at least 4000 tons miglit be obtained, but tlio 25,000 
aborigines do not caro to produce mure. More oil palms might ho 
grown, for there is abundance of room for them in the oil district, 
though it is but a mere fringo of the African continent. But the 
natives never think of planting oil palms. Tho river chiefs, now oil 
brokers, were slave brokers formerly. 

Tho following table gives tho quantity of palm oil imported iutu 
tho United Kingdom for a scries of years : 


CwfH. 


1840 .. . 

.. 315,504 

1841 .. . 

.. 402.126 

1842 .. . 

.. 424,242 

1843 .. . 

., 418,429 

1844 .. . 

.. 414,618 

1845 .. . 

.. 605,704 

1846 . 

.. 366,853 

1847 .. . 

.. 476,301 

1848 .. . 

.. 510,218 

1849 . 

.. 493,331 

1850 .. . 

.. 447,7i>7 

1851 .. . 

.. 608,550 

1852 .. . 

.. 523,813 

1853 .. . 

.. 636,628 

1854 .. . 

.. 752,618 

1855 .. . 

.. 810, .394 

1856 .. . 

.. 786,701 

1857 .. . 

.. 854,791 

1858 .. . 

.. 778,230 


1859 .. . 

CwU. 

.. 685,794 

1860 .. . 

.. 804,326 

1861 . 

., 740,332 

1862 .. . 

865,890 

1863 .. . 

790,221 

1864 . . . 

666,582 

1865 .. . 

798,724 

1866 .. . 

.. 799,210 

.. 812,080 

1867 .. . 

1868 .. . 

9(’rO,059 

1869 .. . 

.. 814,520 

1870 .. . 

868,270 

1871 .. . 

.. 1,047,882 

1872 .. . 

.. 1,006.497 

1873 .. . 

.. 1,017,947 

1874 .. . 

.. 1,067,707 

1875 .. . 

.. 904,562 

1876 .. . 

.. 861,472 


Palm-kernel Oil . — The kernels, with the exception of an insig- 
nificant quantity used for tho manufacture of oil for domestic purj>oses 
in Africa, were formerly thrown away. Attention was first drawn to 
their utilization in Liberia. Within tho last fifteen years they have 
been more generally collected and employed. The shell being broken, 
tho kernels are shipped to be pressed for oil, &c. Vast extension I'f 
the African trade has arisen out of this new article of export. 
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It baa been estimated by competent autbrnitioH that from tlie 
50,000 tons of palm oil shipped there must btj 10,l»00,000 bushels of 
kernels, equal to 223,000 tons in weight. The average yield friuu 
these kernels being about 30 \Hir c?eiit., if all wore utilized this would 
furnish 76,000 tems more of oil, worth at the }>rice of e(H\)Aiuit oil 
(which it closely resembles) about 2,700,000/. If we add to this the 
value of the oilcake, 112,000. tons at 6/. per ton, we .should hav(^ a 
very largo increase to tlie valiie of the oil-palm trade with Westem 
Africa. 

Palm-nut oil is obtained tm the coast from the seetl er kernel, 
by roasting, heating, and boiling. In Liberia, on a ‘^mall seal( , a 
bushel of kernels was found to yield two gallons of oil, hnl with good 
j>resso8 a very nmeli larger yield than this is- olilaiiu'd. 

The palm kernels are quoted in London, January, IS77, at 12/. 
to 11/. per ton. The kernel, which is nearly wldte. is eovenMl by a 
tliin hrownisli layer of wcmkIv fibre, and in eon6e(jueiic<^ of this Uio })alin- 
ilut meal has a light-brown or dirt-coloured appearane«'. The size of 
the kernels varies from that of a hazel imt to tliat of a small pigeon s 
egg. They are very hard, nearly iiuKlorous, rather insipid to the 
taste, anil extremely rich in fatty matter, posK«5.ssing the cunsisUsucy of 
hutkT, with the useful proi>erty of not rea<lily turning rancid. The 
oxtnvction (jf the oil iicceHsikites the reduction of the kernels into a 
tolerably tine powder, and the applicati<*n of powcrf\il crushing 
machinery and gentle heat. Notwithstamliug theso nn ans. the cako 
or meal left in presses contains usually a larger pro)>orlion of fat than 


is found in most other kinds of oilcake. It surpasses all •)tlicr articles 
of cattle fiKnl in its theoretical value as a fat pKMlucer. as the fol- 
lowing analysis by Dr. Voelckcr will show. In tla lu st, linseed 
laiko the jHjrcoutage of oil rarely amounts to 12 per c^nt., indeed 
iO per cent, may be taken as a fair average : 

Muirtturc ?• t'.t 

Fatty iMuttcrH • 2t» r>7 

AlliumuKMi.i jxunpounds * (ticHh-lWriuiug luattera) . ITr?/) 
f'turcii, luucilugc, sugar, and digestihlo fJuo .. ftT W) 

Woody tihre (cell uloHo) ^ Id 

Mineral mattera (ash) fl'iM) 

Totiil 100' 


* CociUiulug rUtroRPH, 2-5‘i. 

In 1863 the palm-kernel trade, then newly introdmiod, furnished 
2005 tons of kernels from Lagos. The progress that lias bi^cu made 
niuce is shown by the following figures. 


*’ IH ' 

1805 2,(;;u 1870 15, Ski 

7,210 i 1871 lt>,:{75 

ist)7 i:j,01k 1872 10,870 

1808 15.108} ! 187:i 10,110 

1800 20,501 1871 2.5,102 


The value of the palm kernels now shipped from this single port 
averages nearly 300,000/., or double tlmt of tlio palm oil ; and of 
those shipjKjd from the Gold Cotvst in the two years ending 1870 waa 
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60,916^. From Sierra Leone there were also shipped in 1870, 110,243 
tons and 2502 hushcls of palm kernels. 

Thk Qomuti Palm {Areiiga saccharifera^ Lab. ; Saguerm Rumphi, 
Eoxb. ; Borassus Odmutus^ Lour., Gomutus saccharifera, Spr.) is one of 
the most useful palms, and occurs in a wild state throughout the 
islands of the Indian Archipelago, but is more common in the in- 
terior, principally in the hilly districts, than on the H»‘a-coast, and is 
also very generally cultivated by the various people who inliabit tluit 
region. This palm attains a height of thirty or forty foot, and bosidts 
its saccharine sap fuimishes a highly valuable black fibrous sub- 
stanco, Ejoo fibre, superior in quality, cheapness, and durability to 
that obtained from the husk of the cocoanut, and renowned for its 
power of resisting wet. It is used by the mitivos of the Indian 
islands for every purpose of cordage, domestic and naval. Under- 
neath this material is found a substance a soft gossamer -like 
texture, which is imported into China. It is applied as oakum in 
caulking the seams of ships, and more generally as tinder for kindling 
fire ; it is for the latter purpose that it is chiefly iii request among tbe 
Chinoso. 

The principal production of this palm is the toddy (from the San- 
scrit Tdde)^ which is obtained according to Crawfurd in the following 
manner: One of the spadices is on the first appearance of fruit beaten 
on three successive days with a small stick, with the view of deter- 
mining the sap to the wounded part. The spadix is then cut a 
little way from its root (base), and the liquor which pours out is 
received in pots of earthenware, in bamboos, or otln.r vessels, d’hc 
Gomuti palm is lit to yield toddy when nine or ten yt^ars old, and 
continues to yield it for two years, at the average rate of three 
quarts a day. 

When newly drawn the liquor is clear, and in tasto resembles fresh 
must. In a very sliort time it becomes turbid, whitish, and Honie- 
what acid, and quickly runs into the vinous fermentation, ac(jniring 
an intoxicating quality. In this state great quantities are consumed ; 
a still larger quantity is applied to the purpose of yielding sugar. 
With this view the liquor is boiled to a syrup, and thrown out 
to cool in small vessels, the forrm of which it takes, and in this shape 
it is sold in the markets. This sugar is of a dark colour and greasy 
consistence, with a peculiar flavour ; it is the only sugar used by tho 
native population. The wine of this palm is also used by tho Oliines'- 
residing in tho Indian islands in the preparation of the celebrated 
Batavian arrack. 

In Malacca, the Gomuti, there termed Kabong, is principally culti- 
vated for tho juicn which it yields for tho manufacture of sugar. Lik * 
tlie cocoanut palm it comes into bearing after the seventh year. 11 
produces two kinds of “ mayams’^ or spadices, male and female. Tbe 
female spadix yields fruit, bui no juice, and the male ciee vp^rsa. 
Some trees will produce five or six female spadices before they yield 
a single male one, and such trees are considere<l \m}>rofitablo by lb 
toddy collectors; but it is said that in this case tlu v yield sago tqriid 
in (i-iality, though not in qiuiiitity, to tho Cgccis circiiU'dis, thougb. it i 
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uat always put to such a requisition by tbe natives ; etthers will pro- 
duce ouly one or two female spadices, and the rest mah'. from e:\(‘li of 
which the quantity of julco extriieiod is tlie same as that olitaimd 
from the cHx'oanut spadices. A single tree will yii Id in out' day 
safiicient juice for the maiiufaeture of live biindUs t.f juggi ry, \a]ii< <1 
at two cents each. The numlvr of mayams sliooling tu.q wi any 
one time may bo averaged at two, although three is md an uncouuiuju 
ease. When other oeeupution or siokness ]>rovin(s the owm^r fnuu 
luauufactnriug j»vggcry, the juice is jiut uito a jar. whore in a bnv 
days it is converted into excellent vinegar, equal in strength to that 
prtHluced by tho vinous feriueutution of Europe. Eacl^inHyam 
will yield toddy for at least three months, often for live, *d frosli 
inayums make their appearance Ixfere tho old ones ti'.o oxhansfed ; 
in this way a tree is kept in a state of productivem ss h>r a immhei* 
Ilf years, tho first mayani opening at tho b)p i»f tho stem, the next 
lower down, and on, until at last it yields one at the hotbviu < f tl»e 
trunk, w'ith which the tree b^rmiJiatos its existence. 

Dr. J. E. do Vry states, that altliongh tho natives in .lava extract it 
by a very rude and outircly primitive mode, this palm i-outainR a gn'.at 
]uoiK>rtion of cauo sugar, llo thus descrilxs the })rncef;s. wliiidi 
diiforB little £h)m that pursued for obtaining sap and sugar from 
other palms. 

“ As soon as tho palm l)egin8 to blossom, they cut off tlie p.art of tlm 
sUnu that bears the flower; there flow’s from tho cut a sap containing 
sugar, which tlioy collect in tubes made of bamboo ( suie. previously 
exposed to smoke, in order to prexM'Ut tbe fcrmont.ation of tin* juice, 
which, without this precaution, would take j>luce very quickly under 
tho double influence of the heat of tl)o climato and the pr. Kcnioc of 
a nitrogenous matter. 

“ Tho juice thus obtained is immedi.atcly poured into N)iailf>w iron 
basins, heated by fire, and is thiekened by eva|KU’ation, till a drop 
fulling on a cold surface solidifies; tliis degree of concent lutidti ut- 
t uiitid, the contents of the kettlo an^ put in forms or groat prisinatie 
h^zeug(j8. Several thousand pounds of sugar are thus obtainr«l yearly. 
I have collected some of the sap in a clean glass Ixdth', and 1 found tliat 
the unaltered juice does not contain any glmmso, but a nitrogenous 
mutter, which, by the lieat of the climate, quiekly converts a part of 
ti)o cjuio sugar into glucose. In order to prove, without cuqdoying any 
artificial means, that tbe juice exuding from the tree contains pure 
ctme sugar, I collected a sample directly in alcohol ; the nitrogenous 
fu inciple is thus eliminated by coagulation ; a raixturo of equal piirts 
of juice and alcohol has been, after filtration, evaporated on tlie sand - 
bith to the consistence of syrup. I brought this syrup with mo on 
returning from Java ; and during tbe voyage it beenmo solid, pre- 
senting very fine and well-dofinod crystals of cane sugar, imine.- 
diatedy recognized as sucli by all the experts. At tho (‘ongross of 
fdt ssen, I spoke of the preparation of sugar from palms os the only 
- fitional mode of obtaining sugar in tho future, basing my rjpinion on 
following grounds: Sugar, by itself, being only composed, irj a 
-^Htc of purity, of carbon, hydrogen, and oxygen, does not tiiko 
'anything from the soil; but the plants imw rnaiidy <n)*;vated hr 
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oxtracting sugar, viz. the Beta mhjaris and the Saccharum 
require for thoir development a great amount of substances from the 
soil in which they grow, whence it follows that their culture exliaiiRts 
tlio soil. But this is not the only evil ; what is worse is, tliat tho 
space now occupied by beetroots in Euroi)e, and by sugar-cuiK^ 
between the tropics, might and ought to serve for the culture of 
wlnmt or of forage in Europe, and for rico under the tropics ; and it 
is my opinion that, considering the increase of population, the 
time is not fai- distant when it will bo absolutely necessary to devotu 
to the culture of wlioat or rice the lands now employed for beetroot; 
or eau^ip While tlic cauo and l>eetroot rcqtiiro a soil fit for cereals, 
the Aren palm prospers on soils entirely unfit for their culture, so 
unfit, indeed, that (me might try in vain to grow on them rice or 
cereals ; the Aren palm thrives in the profoumi valleys of Java, and 
in some parts of the island extends from the shores of the sea to the 
interior, wlntrc the trim is found in grou})S, and it is viuy possible to 
make rich plantations of that fine tree. There is one drawback, hut 
not a very serious one ; the tree must he eleven or twelve years old 
hofoix it will yield sugar. When, however, it coimnences, the o[Kjru- 
tiou can bo repeated during several years, and the preparation of the 
sugar hecomoB a continuous industry, and not an interrupted one, as 
it is now. According to my average, a field of thirty arcs ( J ivero) 
planted with those trees should produce yearly 2100 kilograminos 
of sugar in a soil quite unfit for any other kind of culture.” 

Like the true sugo palm, the Gomuti alfords a medullary matter 
from whicli a farina is prequired. In Java it is tlic only source of 
this substance, which in ihe west(;rn und ])oorer part of tlm island is 
xised in considerable (juaiitity and olfi red for sale in all tlie marke ts. 
It is Buiallor in (piantity than the pith of the tru»j sago tree, more 
difficult to cxtraiit, and inferior in quality ; having a certain peculiar 
llavour from which the farina of the true sago is free. Dr. Hox« 
burgh observes, “ I cannot avoid recomiiuuiding to evcryoiu; who 
poBsessos land in India, partieulaidy sucli as is low and near the coa^tn, 
to extend the cultivation of this useful and (degaiit palm as much as 
possible. The wine itself lUid the sugar it yields, th(i black fibrcB for 
cables and cordages, and the pith for sago, independent of many otluT 
uses, are objects of very great importance. From observations mudo 
ill the Botanic Garden at Calcutta, well- grown thriving trees pr(xlu(X3 
about six leaves annually, and each leaf yields from 8 to 1C ounces 
of the clean fibre. They are in blossom all the year ; one lately cut 
down yielded about 150 lbs. of good sago meal.” 

The interior of tho small fruit are prepared and extensively used 
as sweetmeats by the Chinese in Sumatra. 

The Wild Date Palm of India. — The following paper, on “ Tho 
Manufacture of Date Sugar,” is by Mr. S. H. Robinson, of Calcutta. 

PhemiXf the genus to which tho date palm belongs, comprises nine 
known species, of which six art* indigenous in India, and ore distin- 
guished as: 1, acanlis ; 2, dadylifera ; 3, ptmUa ; A., farinifera ; 
ftyhedris ; 6, pahidosa. Of these No. 4 produces sago of an inferior 
quality ; and tho loaves of all tho species furnish materials for mats 
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or thatch for houses. The angar-yieldiug variety, Phosnix stjlvcstris, 
16 known as tlio wild date of Bengal. Phanix dacii/lifera is tbo uamo 
given to the true date palm of Arabia and Africa ; but ivs it appears 
to be undistingiiishable from the Bengal variety, except in size and 
vigour of growth, there seems little doubt that uuy apparent difforonco 
is due only to superior cultivation and variety of climate or soil, and to 
its being always a cultivated tree in Bengal ; the specific name syhesfHs 
may have been originally given, owing to its inferiority in size to tho 
African or Arabian tree, with which European botauists wore iiioro 
early familiar. 

Tho date palm, when not stunted in its growth by extraction of its 
juice for sugar, ifj a very handsome tree, rising in Bengal to from thirty 
to forty feet in height, with a dense crown of leaves spreading in a 
heinisplicrical form from its summit. Tliese leaves are from ten to 
f'fU^cu foot long, and composed of numerous leaflets or j)innules ubeiit 
eighteen indies long. Th<‘ trunk is rougli, from tho adherence of tho 
haw s of tho falling leaves, which serves to distinguish it at a glance 
from tlie smooth-trunked cocoanut palm, which in its leaves only it 
resembles. Like all of the Phwnix genus the trees arc ditecious, and 
tlu) fruit hangs in dense bunches from tho centre of tho crown of tho 
female tree ; it flowers about April or May, an<l the fruit ripens in 
July or August ; tbo latter is, however, of a vory inferior description 
in Bengal, and is seldom gathered excejit for seed, from which tho 
young trees are raised. Tho fruit, indeed, consists more of seed than 
of pulp, and altogether is only about oue-fonrth the size of the Arabian 
kind hrmight annually to Calcutta for sale, and, wiien fresh irnporteil, a 
rich and favourite fruit there. This inferiority of the Bengal fruit may 
IK) doubt 1)0 attributed to tho entire neglect of its improvement there 
from time iminemorial, and, perhaps, in some measure to tlio practieo 
of tapping the trees for their sap, so universally followed in the 
districts around Calcutta, its principal range of growth. 

The (late tree is met with in almost every part of Bengal Brojxjr, 
but it flourishes most congenially, and is found plentifully only in 
tho alluvial soils which cover its south-eastern portion, excepting 
only such tracts as suffer entire submeraion annually from tlio over- 
flow of tho rivers, as is comiuou in portions of the Dacca, Mymunsing, 
and Sunderbund districts, Tho extent of country host suited for its 
growth, and over which it is found most plentifully as above indicated, 
may therefore bo taken os within an area stretching east and west 
about 200 miles, and north and south about 100 milos, and compre- 
hending by a rough estimate about 9000 square miles — witliiii on 
irregular triangular space. 

The practice of extracting its juice, however, for the production of 
^^ugar, extends at present over a much smaller area, probably not 
more than two-thirds of tho above-dcscribod sjiace ; and if wo con- 
f^ider further, how small a portion of these favourite date districts are 

yet occupied by date tree cultivation, tho room for its future 
e xtension, even if confined to these tracts alone, appears a wide one 
mdoed. If wo trace an irregular parallelogram, stretching eastward 
fr"in Kiahengnugo, in the Nuddea district, to Backergunge, and from 
^lahdupjHire, in Furreedpore district s^)Uthw’ard U) tbo borders of tho 
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8un<l(3rl)iiii(l8, wo shall find a space of about 100 miles long, by 8il 
broad, and coraprobending the district of Jessore, with portions of 
Furrecxlporo, Nuddea, and Burrisaiil, to wliicli tho product of dutf- 
sugar is mainly confined, although the goor — or tho first raw prodiKi' 
made by boiling down the juice— is found commonly manufactun^ 
for native consumption on the spot, in many localities situated beyond 
these asKiimed limits. 

Throughout tho present date tract, the quantity and quality of the 
sugar pr(Klucod vary considerably, Tho high and dry lands of parts 
of Kishnaghur and Pubna yield a strong well-crystallized product, 
thougli less in quantity .than front trees of the Jessore and Suiider- 
hunds soils ; in which, vvitl) a more rapid growth of the tree and a 
greater flow of sap, a less ri('h, though still good and grainy sugar is 
produced. Tho cultivation in these districts is accompanied by a 
great advantage, in the cheap and abundant supply of fuel for boiling 
tlio juice and refining the sugar ; and there is probably no part of 
Bengal where tho cultivation may l>e extended, with more profit than 
in the more elevated lands of the Snnderbund grants. 

'I'ho young plants are raised from seed sown during the rains, and 
arc ready for planting out in tho following April or May, after tho 
first showers of the season have moistened tlie ground sufficiently. 
Before tho date sugars became important as a staple for export, and 
the cnltivatron extemh'd, the trees wore seldom seen planted elsewhere 
than along the hedge-rows or boundaries of the fields, or on other 
spots where they did not interfere with tho growth of cereals or other 
field crops. Gradually as date produce hecamo more valuable, syw- 
tematic plaiitaiions appeiirod, and fields were set with trcKJS ten and 
fifteen feet apart, hut witliout much regard to order or regularity of 
distiiuce. Afb r planting, no manuring or further expense was in- 
curred, except, perhaps, in supplying fresh plants in place of these 
destroyed by c-attlo. 

The spaces between tho troos are gi.norally occupied by oil-seeds or 
other dry-weather cro])S, and thus tlio cost of a native plantation is 
reduced, whilst tho trees benefit by the ploughing, which loosens the 
earth, and the ground is kept free from weeds. 

At the expiry of the fifth year from the planting of tho young tree 
in tho field, it is ready to bo tapped for its juice. This is the average 
time allowed, though it may bo varied a year sooner or later by the 
difference of soil and climate. The first year a young tree is tapped, 
it is reckoned to yield only half tho usual quantity of juice produced 
by a full-grown tree ; in tho second year of tapping it is reckom d to 
yield three-fourths of full average quantity ; and it is not till the 
third year of bearing that it is considered as in full yield. 

The process of tapping and extracting the juice commences about 
tho Ist of Novemlior. Some days previously the lower leaves of the 
crown are stripped off all round, and a few extra leaves from the side 
of the tree intended to he tapped. On tho part thus denuded a 
triangukr. incision, is made with a knife about an inch deep, so as to 
penotmte through the cortex, and divide the sap vessels ; each s3-h 
of the triangle measuring about six inches, with one point downwards, 
in which is inserted a piece of grooved bamlx'O, along wliich tho f-ai 
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triokle;^, and from tluiuco drops into an earthon pot Hiisponilcti nndor- 
noatli it by a string. Tho pots are suspondod in the evening, and 
rt moved very early the following morning, ere tbo siin lias snlbeicnt 
nowoi* to warm the juice, which would cause it immediately to ferment, 
and destroy its quality of crystallizing int(» sugar. 

A plantation is always divided by tho cultivator into seven equul 
Mjclions, and one such section is tapped daily. The cutting is nutdi; in 
tho afternoon, and tho pot suspended as above meiitiiuieil. Next morning 
tlm pot is found to contain, from a full-grown tree, ten seers of juiee, tlio 
b(*cond morning four sod's, and tho third morning two setu-s of juice 
itlie Bcer is about 2 lbs.) ; tho quantiiy exuding afterwards is s(^ small, 
that no pot is suspended for the next fvmr lUys. On tlui evoiiing uf the 
st'Venth day it again comes to tho turn of this section of tit'os to he 
cut, which is eflccted by a thin slice being pared from the triangular 
face, wliich, by again dividing the sap vessels, causes tbo juico to iiow 
afrhsU as at tirst. Each section is thus cut in siie.eession, and tho 
process is repeated throughout tbo goor scaHoii, whieh nsmilly ter- 
minates about tho 15th of February, after wbieb the heal of tho 
weather causos tho juico to forment so rapidly, that it is no more 
e eiveitiblo into sugar, and consoqiiontly not worth tho labour of 
oxiraetion and evaporation of its water, as molasses only would bo 
tho product. Juico produced during the <lay-timo of tlio oold se.asoii 
is uf similar quality, and for tho same reason is allowed to run to 
waste. 

Daily at sunrise, tliroughout the goor season, the industrious ryot 
may bo seen climbing bis trees, and collecting at a convenient sj>ot 
lieucath tluim tho oartlicn pots containing the juice yielded during 
the past night. Under a rude shed, covercsl with the leavrs of tho 
date tree itself, and erected under tho sliudo of tho plautation, is pri - 
jiared the Ixdling apparatus to servo for tho goor season. It con- 
sists of a hole of about tlir(‘e foot in diameter sunk two feet in tho 
ground, over whieh are supported by mud arches, four thin earthen 
piuis of a semi-glolnilar shape, and oighU;ou inches in diameter ; the 
hole itself is tho finmoje, and has two ttportnres on opposite sides 
fur fi ediiig in tho fuel, and for escape of the smoko. Tin- lire is lit 
as soon as the juico is collected, and poured into tho four pans, which 
are kept constantly supplied with fresh juice as tho waier evaporates, 
until the Nvhole produce of tho morning is boiled down to tho requin^d 
density. As the contentt? of each pan b(Xoino sulliciently boiled, 
they are ladled out into other earthen pots or jars, of various sizes, 
from live to twenty seers of contents, aec(>rding to lu<;al custom, and 
in these tho boiled extract cools, crystallizes into a hard compound of 
granulated sugar and molasses, and is lirought to luarlo t h)r sale us 
goor. 

The subsequent processes by which the goor is deprived more or 
less of its molasses and impurities, and the drier and more m* rcliaiit- 
able kinds of sugar are prepared for market, will now bo briefly 
described. Tlicso processes are always conducted by a distinct class 
of operators, who purchase tho goor from tbo cultivators, and bring 
it to various stages of pm'ity and dryness under different denomina- 
tions. 
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Khaur is made \>y Ming the goor into coarse sacks or gurm 
bags, and pressing them between bamboos lashed together, or boneatl 
heavy weights, until 30 or 40 per cent of the entire weight is forced 
out in the shape of molasses. The residue is then mix.^, packed in 
clean bags, and is ready for sale. 

2nd. Fine khaur or nimphool is made by repeating the above 
process for making khaur ; the only diiference being that the kham 
18 sprinkled and mixed with water before subjecting it to tJio second 
packing and pressure. This causes a further portion of the molasses to 
bo washed out and separated from the mass, and the product is lighter 
coloured and finer than the khaur, and about 50 per cent, only tf 
the original weight of goor remains. A third application of the same 
process is sometimes resorted to, which carries away another 5 per 
cent, of the original weight, and leaves a residue still drier and 
lighter coloured than tho ordinary nimphool. 

In ail nimphool and khaur sugars, however, a certain portion of 
water or moisture remains, it being never subjected to any sun- 
drying or other process for evaporating the water, and this renders 
it liable to deliquesce and sweat through the bags in wliicli it is 
usually packed. This is specially the case in damp weather, and loss 
of colour and acidity follow in a few weeks. 

Jlrd. Dullooah, or doloo, is made by filling the goor into round 
baskets or conical oartbeu vessels, holding two or throe maiinda eacli. 
Tho baskets being of an oj^on fabric, and the cones made with a hole 
at tho a])ox, tho molasses drains from the goor into a vessel placed 
beneath, tho process being encouraged by a stratum of three or four 
inches thick of a wet grass or aquatic weed called “ scala” placo<l on 
the surface of tho goor. Tho moisture from this attenuates tho 
molasses in tho goor, and assists tho draiiiing. As 8<x)n as the weed 
is dry it is reiiioved, and the upper stralum of tlio goor, now deprived 
of its iiaolassos, is scraped off with a knife to the depth of two or three 
inches;. and a frcish top of seala or wet weed is applied. When 
dry, a furtlier portion of sugar is cut off as before, and this is i r- 
peated until the basket or cono is emptied. Tho sugar, as scraped oO' 
is exposed in the sun on mats to dry, and is then mixed and pocked 
for sale ; and is, when well mode, a dry, light, sand-coloured dullooah. 
Thirty to forty per cent, of produce, varying with tho quality of the 
goor, is made in this way from a given quantity of tho latter. The 
resulting molasses having by the operation of the weed a small por- 
tion of tho sugar crystal melted with it, is subjected to a boiling to 
evaporate tlio water, and an inferior, w'eak-grained, and dark-coloured 
goor is tho result. This is agaiu subjocted to tho weed-draining as 
before, and a further {)ortion of 10 to 15 per cent, weight of the 
original goor is obtained. Diillooahs, if well dried before being 
piickwl, may be kept without deteriorating for several months if tlie 
w eather be dry ; but they always imbibe moisture, and sustain con- 
sequent injury from the damp air of tho raiuy season in Bengal 
4th. Pucka Ghecnee, or gurpatta, is tho native refined sugar, mode 
by subjecting khaur to a process somewhat resembling that of the 
English refiner. The khaur is melted in water to tho consistency of 
thin syrup, which is then placed over a fire in an earthen pan, and 
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u b»i!in« defecation being assisted bj potoBi 

Sroogbt 1 1 of cold water. After skimming, it is Altered 

1 Ml a c^n eliftli, and tie clarified syrnp boiled briskly until 
^3uter is evaporated to Buch ft degree as to allow the sugar to 
f m ft hard cryetal as it cools. It is then poured into an efirthcn 
and, \vhen cold, the plug is withdrawn, and tho syrup allowed to 
finiin from it, assisted, as in tho dullooah process, by tho apjilication 
' of the dftinp wood or soala. As it hecomes wliiteiieti by the iatfcor, it 
is scraped off, sun-dried, and packed for sak Tho syrup, as it coJ- 
loct.s from tho cones, is boiled up with fresh goor, and product's, by 
tho saino process, an inferior or second quality of gurpattn: tho 
hyrnps of the latter aro oiico more boiled alone, ami [irodiice a stili 
inferior weak and reddish sTigar, <*ajled by tiio luaiiufactunTS 
“jeruiineo,” which is literally “ lAsts.” (larpattdk, if well nmde, and 
pure from mixture of other kinds, is of a bright and clean aspect, fine 
(jrtd dry ; and, if protected fnim tho weather, will keep without injury 
throughout tho rainy season. The ordinary yield of gurpatta from 
three maunds (40 soors each) of good goor is reckoncxl as follows : 


Mils. gm. 

First or white gurpatta 0 20 

Inferior or inix(‘d ditto i, 0 10 

Syrup or jorunnee 0 10 

Molasses ■ 1 28 

Loss 0 12 


Total 


3 0 


5tlj. Dobarah is a quality superior to gurpatta, being a good wliit<\ 
dry, and well-crystallized sugar. The process is similar b) that of 
the gurpatta ; but tho matprial used being dullooah instead ctf khaur, a 
purer sugar is obtained, which much resembles tho criisliod refuuMl 
sugar of the European refiner. 

Tlio following fiirthor details are given by Babu lUrnshnnkcr, Sen, 
Dopnty Magistrate and Deputy Collector, Jossore : 

After all that has been written on this subject by Colonrd (iastrell 
ill his Statistical Uoport, dated 1808, and by Mr. Westiaml in Lis 
account of Jessoro, dated 1870, very little remains to be said on this 
important branch of native industry ; but still, as my investiga- 
tions w’cre directed tow’ards the ascorta-inment of the present state of 
(late cultivation and the mannfftcturo of sugar from tho juice of tho 
tree, I shiall attempt to record tho results of these inquirios. 

In May and Juno seeds are gathered from umlor old date trooH and 
Sown broadcast in a nursery near enougli to tho ryot’s house. They 
f^prout forth within fifteen to thirty days, and sooner if there is on 
intervening downpour. Tho seedlings aro then fenced round in order 
to save tho tender leaves from the bite of the goat or cattle. As soon 
as two leaves appear a weeding begins, which is kept up twice in tho 
year as long as the plants continue in tho nursery for two or three 
y* ars. After this term, when the rains begin to fall copiously, they 
Hro transplanted into an open garden, which is prepared by four or 
ploughings and manured with sweepings and cowdung. A high 
imd rich ground is always proferrod ; but soils which are of a mixed 
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nature and easily yield to the plough, are better adapted than the low 
and saline. 

The trooH arc planted in even rows seven or eight cubits apai t in 
order to allow Biifficient space for intermediate ventilation and tKe 
turning of the plough and ladder within the intervening space. The 
ground is ploughed, and the soil around the tree is turned up with the 
spado twice a year, as otherwise the overgrowth of the straw 
(idu) chokes up and kills the tender plants. The side leaves of ihe 
plant are cut oil' every year in winter for tho convenience of culti. 
vating tho gardens willi cold- weather crops, which are generally aowii 
therein os long as tlio plants are young and thoir leaves short ; but 
when they have spread out so much as to obstruct heat and light, tbo 
cultivation of other crops is put off. Tho raising of these crops in the 
date gardens, instead of interfering with tho trees, is rather couduciTC 
to thoir growth, as the soil is kept clean thereby and ulu gross (Sac- 
chmm cylmlricum) kept bock. In gardens where the trees are wiile 
apart, the am dhan is cultivated, and an average crop is always 
obtained. 

Inundations injure tho trees when they are young ; for if the water 
rises high, it deposits its loam on the tender head loaves, and thus 
auftV>catos tho plant to death. Tho fouler and higher tho water, the 
greater is tlio dJPngcr to tho date tree. Young and robust trect? 
oB(‘ap<: storms aii<l cycdoncs scatheless, but the tall ones are many a 
time and oft pressed down by the force of tho wind, and although not 
quite uprooted, place<l })ormaneiitly in a slanting position. There is 
a kind of larva called upaira or hoi'a^ which destroys tho plant in 
largo numbers by boring out the heads and eating up the top hjavt^a. 

When seven or eight years of age. the tree is fit for yielding tho 
sap. Ordinarily tho oast or west side of tho tree, being bettor expose] 
to the influouco of the sun, is chosen for tapping ; but in some cast a 
tho north and south sides are also taken up if more convenient for the 
purpose of ascent and doscent. The pttsiiion and bond of the tree 
ii8 well as its accessibility to tho climber, detoiTnine the side on whirl 
tho first cutting is to be made. If it stands at an acute angle with tin 
surface of tho soil, the side uppermost is subjected to tho piirin^ 
knife. Sometimes a tree in which the first parings w’cre east and w<?j> 
has its subsequent cuttings gradually brought round to north air 
south, if it has been beaten down by a cyclone. Tho tapping con 
tinues on from year to year until the head of the tree presontp 
withered and half-dead appi aranco. In three trees I counted as man 
as forty-two, forty-three, and forty -four alternate notches, thus shov 
ing that they had boon continually tapped for those long series ( 
years, and they appeared still capable of being subjected to that pn 
cess for two or three years more. When on these high and tall ire< 
tho licttd is no longer erect in position, the tapping must cease. 

The imploments used in cutting tho tree are (1) the gachua da 
a sharp and broad instrument with which the paring is mode ; (2) tl 
iolach or goatskin cover which tho gachi or cutter fits to his waist 
order to prevent friction of tho rope, (3), called dara, with which 1 
attaches himself to the tree as he climos up ; (4) the ihungi or narre 
wicker basket hanging from his waist like a qniver and intended 
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hold the dao and mlliei ; (6) the okra or hook, on which the juice pot 
is hong when he gets up and down the tree with it. 

Besides the cluster of data trees in and around a ryot’s to.ncmont, 
largo open gardens occupying broad areas of laud are planted with 
them. SometimoB they are plant<?d along hedges and the l)ouiulary 
ridges of fields. The tract of country south and west of ihi> Naba- 
guDga abounds with large date gardens, particularly the line of 
country west of Magurah, where the land gradually riscis liigher aiul 
higher as we approach the confines of the Nuddua district 

South and west of Jhenidah tho country may be said to ho bristling 
with, date trees planted in square plots of ton or fifteen boogahs, and 
these increase in number as wo come nearer and nearer to tho 
Kabadak. The line north of the Kumar, being subject to inundation, 
is not a well-planted date tract, tho sugar-cane also having rotaiuod 
iU hold there to some extent. 

In October the side of the tree chosen for tapping is cUyiro^l of tho 
loaves, and the bark just below tlie head is cut iuto, so os to form an 
oblong bare surface 15 inches by 12 inches, in proportion to tlie cir- 
cumference of tho tree. After a week, when this surface is perfectly 
dry, its upper part is skilfully pared off, till the white aiul 8t)ftor 
wood becomes visible. An indenture is tlien made in the lower part 
of the pared-off surfac.©, along the sides of what appears to bo an 
obtuse angle, with the angular point turned downwards. An inch 
below this point a split bamboo twig, seven or eight inches long, is 
inserted into tho tree in order to conduct tho nap into tho juice pot as 
it oozes out of tho white surfaces and pasuos in a thin slow stream 
through the two sides of the angle as it wore through two drains. If 
tliero b<3 not siiflicient juice in tho pared-off surface, it is left un- 
touched for a week and cut anew after its being well dried up. If the 
cut is d<'t5p boforo tho siu’faco is dry, the hoaii of the iroe pines away 
and tho juice docrcaeos in quantity. Coroiess insertion of tho bamboo 
tube sometimes injures the young plant, which may cause its death. 

Date trees are divided into three classes, according to their age : 

(1) Tho comra or chara^ or young plant, yhdJing from half to one 
and a half seer of sap in tho first year, and two to throe seers subse- 
quently per night. 

(2) The majkari, or middle-aged, called also uii( or nalgas — a tree 
m tho full swing of its juice-yielding career, supplying seven to nine 
seers j>er night. 

(3) Tho kahni or daria, so named from its ago and yielding its juice 
late in tho season. 

Tho trees are also classed as male and f(<roale~ the former, which 
bears no fruit, yielding tho sap early in tho sefison, being calltxl 
chotna; while the latter is coU^ harwi, bearing fruits and yielding 
the sap somewhat late. Middle-aged trees with robust heads yield 
the largest quantity of juice ; the age at which it arrives at maturity 
being five or six years after tho first tapping. 

The trees of a date grove are divido<l into six portions (called palm) 
tor the convenience of tapping them by turns, which goes on in tho 
order described below, I should, however, mention here that the 
first night’s jnice is called jeeran^ which is richer in quality aud 

H 
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larger in qaaniitj than that of subsequent nights, the second aej 
third night’s juico is called dokat (second out) and tekat (third cut). 

Juico collected in the fourth night is called jhurrah^ and the daj 
juice is called ola. Tlie colder the night, the more the yield of tie 
tree. Foggy and cloudy nights, which serve to decrease the cold of 
the weather, tend to diminish the sajj. High winds dry up the 
moisture of the surface, and rain washes it off and lessens the sweet- 
ness of the sap. I have not been able to aset itain if the influence of 
the moon has anything to do with its increase or decrease. 

Various artifices are resorted to in order to prevent thefts of the 
sap from juice pots, usually committed by boys at the commeiue- 
mont of the date season. I'ho cutter puts slices of kachari^ a spccios 
of poisonous Arum^ purmuJay a nauseating loaf, and other pungent 
vegetables into the juico pots, in order to punish such night marauders 
who drink off the juice stealthily, and in the morning the cutter’s 
olamorciualy abusive language towards tbo female relations of the 
young delinquents scares away the whole neighbourhood. 

Early every morning the cutter (gacM) and his mate (kheri) gc 
round from tree to tree, take down the pots, and collect the juico in 
order to he boiled down into goar (molasses). Boiling goes on in 
the date grovo itself, or in some open space close by. A large stove 
called 6ain, with two to sixteen eyes, over which the boiling pans arc 
placed, is fed by a strong fire. As the boiling goes on in cartlicr 
pans, the scum is -taken off with a ladle formed out of a date braiu h 
and green date leaves are put 'into the boiler in order to prev* 
overflowing. The bubbles which appear in the boiler mark tlie di:h 
rent stages of boiling, they are styled respectively spider {maJcar:<L< 
bubbles, mustard flower fearaa fnli) bubbles, tiger (baghai) bui oh s 
and treacle (gurta) bubbles, which last indicate that the proi'css i 
nearly complete. The boiled juice is then tested by pouring d'twi 
a stream from the ladle. If it drops slow and thick, the pan is bikti 
ofl’ the fire, and a small quantity of the boiled juice is triturated int 
powder on the margin of the pan and mixed up with its content! 
when they all granulate and coagulate into goor. This proc€»s8 i 
known as hijmara. 

There are three sorts of goor made from the date juico. 

(1) The patalij or hard cake, which is used for local consumptioj 
and sold at Rs. 2-8 to Rs. 3 per maund. 

(2) Khan goor is the goor of commerce, called also nagree^ IochU 
consumed, but principally used in manufacturing sugar, sold i 
Rs. 1-12 and Rs. 2-2 per maund. 

(3) Ola goor, prepared from the date juice-syrupy and devoid 
grannies ; chiefly used in sweetening tobacco, and sold at ten 
twelve annas per maund. It is sometimes mixed up with khan go 
as an adulteration. 

Let us now see what is the actual produce of each tree, and t 
average income of the ryot from his date garden ; although on tl 
point no two accounts agree. 

The tapping season generally extends from 5th Aghran (2C 
November) to 13th Falgim (22nd Febroory), over one hundred a 
ten days. From this we have to deduct foggy and cloudy nigt 
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which may ftmomit to ten in all during tho ftoason. Tho juieo- 
vielding days amount therefore to fifty in all. 

^ Now counting according to tho Bengali months, and taking the 
Avorago produce month by month, as in tho undor-mcntiomxl table, we 
fiu.l the yield of a full-grown tree to be-- 


25 days of Agliran, at 2 s^^ra per day 
29 „ Poua 5 M 

80 „ Magh 8 

15 „ B^algun 3 „ 


50 

115 

210 

15 


Total in ninety-nine days 


. 480 


Or atiluctin^ tlio days of rcbt, wo have for fifty days 240 wora, wliicli 
is Miiiftl ti' it soors of (Toor, 10 Roore of juico buinK oaiiifilc of pro- 
(luoing 1 FCOT of goor. Tho price of thcao 24 scern would ecpuil 
l{fl. 1-3 and Rs. 2 i>er mauud. 

Anothf^r, luid perhaps a more correct and safe way of calculation, I 't 
the foli<»wing : 


Thoro are 5 turns of tapping in Aghrun, uh ro&t is given to tlio 
for six days after jeoran, which at 2 seers per turn would give 
only— 

10 suers of juico = 1 seer of goor, price 2 amiAS. 

In Pous G turns of jeeran at 5 seers yield HO seers. 

6 turns of rubbed juice at 2 seers =12 seers, ^ 

Total 42 seers of juico = 4^ seers of goor; prico 3 annas G pio, at 
Rs. 2-2 per maiind. . , , r 

In Magh 6 turns of jeeran at 8 seers each turn yield 48 seers oi 

juice. , ^ ... 

6 turns of dokat at 6 seers each iurn yield 30 scers of jmeu. 

6 lurns'of rubbed (puccha) juico at 2 seers each turn yield 12 seers 

of juico. . * a ^ 

Total 96 seers of juice = 9J seers of goor; price 7 annas 6 lue, 

at Rs. 2 per raaund. , , , , „ e 

In Falgun 3 turns of jeeran at 3 seers each turn yield 9 seers of 
juice. . 

3 turns of dokat at 2 seers each turn yield 6 seers of j uice. 

3 turns of tekat at 1 seer each turn yield 3 seers of juice. 

18 seers of juice = 2 seers of goor ; price 1 anna 3 pie. 

Total 17 seers of goor; price 14 annas 3 pie. 


Taking contingencios into account, Uie yield of a good tree may 
fairly be estimated at 12 annas a year. Both Oolonol GaRtreU and 
Mr. Westland calculate tho aTorago produce at 6 seers per tree, 
while the former makes the tapping nights eixty-five and tho lattoi 
sixty-seven. My own calculation, counting tho innobcT of days from 
beginning to end, is fifty fivo, without deducting foggy and cbmdy 
nights. According to Colonel GastrelPs estimate tho average 
of a tree is Rs. 1-2-6, which is very near my first estimate. Mr. 
Westland’s estimate of each tree yielding one maund of gcxir, valued 
Ht He. 2 and 2-4, appears to mo to be too high. Dr. Forbes Royle m 
bis work on ‘The Fibrous Plants of India,’ page 96, quoting from I>r. 
Roxburgh, states that each date tree on an average yields one hundred 
and eighty pints of juice, of which every twel ve pints are boiled do wn 
b) one of goor or jagri, and four of goor yield one of good powder 

s 2 
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sugar ; so tLat the average yield of each tree is seven or eigCt poT^nd^^ 
of sugar annually. Now taking a pint to bo equal to IJ pow or 
Bengali liquid moasuro, each tree according to this calculation would 
appear to yield one mauud and 27 J seers of juice : and if 9 seers or 
24 pints produce three- fourths of a soer of goor, we have 5| seers of 
goor as the average yield of a tree, which at Rs. 2 per maund would 
amount to 4 annas 8 pie jK^r tree; this is a rather low estirnaU, 
looking to the fact that the expenses have yet to be taken into ac- 
count. In estimating 12 annas as the more correct basis of tho 
average yield of a tree, I have not taken into consideration the 
expenses that are incurred by tho ryot in the preparation of goor. 
In a garden of two hundred trees tho ryot has to lay out — 

}l«. a. p. 


For fuel 10 0 0 

Fortworf-(o 06 0 

F or purchasing juto 080 

Pots and pun« 5 50 

fh ni of two beegaha of land, at 2-8 per 

IxMgah 5 0 0 

Rent [»aid to zemindar for kce{)ing up a 
ftiitn (stigar-boiling stove), at 1 anna .S 
pie p(;r oy( ; 6 pio f«tr two side ryes, six- 
tcfii openings ill all 13 0 

Total 22 6 0 


(>r I annn 0 ph; pt r frt o. 

This supposes that the ryot cuts liis own trees, assisted by his sous, 
but this is Kehloni tho case. He has to engage a gachi (cutter) ami a 
hheri (his assistant) for tho seusou, to whom ho has to pay at the 
following rate — 


Tlfl. ft. p. 

Gachi (cutter) for the season 22 0 0 

FoikI for live inontlis, at Rs. 2-8 .. .. 12 8 0 

Glotlis 12 0 

l^hucs 0 8 0 

Total 36 2 0 

Ks a. ji. 

Klieri (assislanl) Rs. 0 for the season . . il 0 0 

Fmal for five months, at Rs. 2 -8 .. .. 12 8 0 

Two cloths 180 

Total 22 0 0 


Total servant charge, Rs. 58-2, or 4 annas per tree. 

Total expense for two hundred trees, Re. 80-8, or 6 annas per 
tree, which leaves a clear profit of 6 annas for every tree to the 
ryot, besides the advantage he enjoys for raising a cold- weather or 
dhan crop in the soil occupied hy the date garden. 

The wood of the date tree is used as beams and posts in mat 
houses, and as ladders in tanks and ghats ; it is also employed in 
constructing temporary bridges over khals and drains. 
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Tlio leaves cut off before tapping season are used as fuel in the 
nvauufacture of goor, and answer the purpose a month. At Kali- 
aniv^'-' hedia patis (loaf mats) are manufactured from the leaves and 
Hovn into bags, into which sugar is put before Ixiing carric>d to 
Xalclnth and other places. Tu the two subdivisions 1 have gone over, 
4*j05 acres of laud are occupioil by date trees, exclnsivti of those 
rrrowiug all round the corners of ryots' houses. Tlie aj)proximato 
iiumlw of date tro( s in these two sulwlivisious is 1,083,825, or about 
two hundred and forty trees per aero. A boegali of land (one-thinl 
of an acre) is gcnorally planted with ono hundred trees ; but as stuuo 
of them die in the course of time, the above estimate is not bt^ond 
the mark. In both these subdivisions there arc 2720 juico-boiling 
stoves or l)ains. For each opening in which a boiler is place d, th(» 
zemindar levies a tax of 1 anna 3 pie, and 6 pie for each of 
the side openings through which fuel is applied. Although tlio culti- 
vation of tlio date tree has gone on increasing from yoiir to year, on 
account of the incre^Lsed demand for sugar and the shipments made to 
Europe, still there are no accurate data available for the purpose 
of ascertaining the actual proportion of increase. In Mr. WfmtlamVs 
Treatise, p. 207, it is stated that in 1701 the annual ] produce of sugar 
cultivation was 20,000 inaunds, of which half was exported to Oal- 
cutta. The iiicreaKe in cultivation within the last (dgiiiy-four years 
may bo imagined from tlie fact that in the subdivisionh of Jhonidah 
and Magurah alone, comprising as they do only one-third of the 
district, the prudnctioii was 301,780 maunds of goor and 187,000 
maunds ( 82 lbs.) of sugar in the year 1878, of whi(di nearly 50,000 
niauuds have been sent down to (hilcutta. There is an exieuHive date 
cultivation in the subdivisiojis of Je.Ksoro and Nurrail, whieli has not 
been taken into account in this estimab;. 

Manufacture of Date Sugar from Gim . — Tlio soason for manufac- 
turing powdered sugar from goor begins about tlie 20th Agliraii 
(1st Uecoinber) and ends on the 15th or 20th of Jyot (end of May), 
extending over a full period of six moniliH. 

Tli(3 most important place in this district fJossore) with regard to 
the manufacture of sugar is Chandpur. The pr<>ee8s adopted in 
easier than at first may be imagined 

The earthen jars into which tlio cultivator puts his goor are broken 
up by the sugar manufacturer and the, contents poured into a wicker 
liaskct, througli which tlie scum fiozes out helow into a pan. On 
the fifth day, a river weed, called patta eeala^ found in abundance 
in the bod of the Bhyrab and Kabewlnk, is placed over the goor in 
the basket and kept for eight days. When tlie soala dries up, it is 
tlirown away, and the upper stratum in the basket, consisting of about 
6 seers, is scraped off the surface. New' seala is again joit and kept 
on for eight days, and the above prcieess repcab d. In the Kceeiid and 
third processes the sugar is about 10 seers each time ; in the fourth 
process the yield is 7 seers, and in the fifth 5 seers. In the last 
stage tho yield is about 13 seers of inferior sugar. So from 3]J 
maunds of goor IJ maund of sugar (sold at times at Rs. 10 per 
maund) is thus obtained. The average price of a maund of goor 
being Rg. 2, Es. 7 worth of goor pro^luces Rs. 12-8 worth of sugar. 
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The ficum which has oozed and is called mat, is again boiled, and 
sugar is manufactured from it under tho above procoBS. The second 
mat or scum is call 0 <i cJUUa goor, used for sweetening tobacco and 
manufacturing rum. 

Tho sugar tliiis obtained is called dalna — from its being product^ 
in clods which are boateii and reduced to powder. 

The iiiamifacturo of tchachi (or real) sugar is carried on in tbu 
following manner : — (jro<>r purchased in iilliae (pots) is transferred 
into gunny bags, which aro pressed betwixt bamboos in a liangmg 
posture. The granular goor which remains in the bag is called 
khar, uikI the droppings— mn/ khar — ore then boiled in a pan mixed 
up with milk wait.r and passed through gunny and cloth sieves, aud 
robidlcd uud transferred to 8crai-elli])tical pots called hharneas with h 
hole at tile bottom. These pots are arranged over shedves and sub- 
jected to a course of scula retining as in the cuso of dalua sugar. 
Tlio oozing during tin's }»rocoss is called mat goor. When the 
Bcoond course of si'ala is put on, the droppings aro ojilled jWani, and 
so on. The process is repeated until tho pot is well-nigh exhausted. 
Tho sugar produced is e;dled (real) sugar No. 1. The mat goor of 
tho hags and of the first refining procens are boiled together ainl 
become chilta goor. By boiling the jherani goor, (jhtrani) sugar 
No. 2 is produced by same process as the real sugar. Loaf-sugar or 
difbara cMni is manufactured from the dalua, which is boiled in wiitrr 
and skimmed with milk. It is then put into an open earthen j-i t 
perforated below. After the scuifii has dropped out two days, seahi i.s 
jdaceil on tho surface of tlio sugar, and after eight days it arrix^es at 
its refined state. Tho droppings aro boiled aud a kind of sugar 
inferior to tho above, called ekbara chini, is manufactured from tho 
same. Tho second droppings aro again manufactured into a sugar 
called petiar (basket) sugar. The sugar crop is a large ono this year 
(1873), but owing to low rates in the English market the article is 
moving slowly. In 1872, 170,000 bazaar juauuds of sugar xvere ludd 
off in the Ohandpur market, of which 30,000 maunds were for con- 
sumption in tho Mofussil. 

In the Madras Presidency sugar is extracted from tho sap of the 
palmyra palm, aud tlioro are 10,000 acres covered with this tree, 
chrefly in Bellary. The spadix or young flowering branch is out off 
near tho top, and an earthen pitcher tied on to the stump. The sap 
runs into this pitcher, which is emptied and replaced every morning 
after tho 8tum]> has been again cut ; and this process is repeated 
until the supply of the sap has been completely exhausted. Powdered 
ohunam (lime), which has the property of preventing fermoutatioD, 
is sprinkled on tho outside of the earthen vessel in which the sap is 
collected. This juice is then boiled down, and tho sugar obtained 
on drying the sediment by exposure. A tribe called Shanars draw 
tho toddy or juice from the tree. 

In Bengal tho juice of tho date palm, which is so much more 
abundant in saccLarine matter, is preferred for the mamifactiixe of 
sugar ; though it is not apparent why, in parts of the country wlierr 
tho palmyra palm aboiuuls aud tho people do not drink toddy, 
vinous sap is not utilized in tho some way as in ^ladras. 
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Thk Palmyra Palm* (Boramis flabelUformis, Lin.) is ono of those 
enjoying the widest geographical distribution. A gUnoo at one of 
the maps in Berghaus’s or Johnston’s Physical Atlas, showing tho 
range of tho most remarkable plants, will help to ilhistrato this fact. 

In tho Madras Presidency there are 10,000 acres under culture with 
this palm. 

Tho number of uses for wliioli the palmyra is omploycil may bo 
iwid to be almost intinite ; indeed ono of tho Eastern laiigiiages, tlio 
Tamil, spoken in a portion of tho region which tho tn-e aeknowb'dges 
HS its native country, possessos a j>oeni entitled ‘ Talu Yilasani,’ 
enumerating no fewer than eight hundred tlillbreut purpi^ses to which 
tho palmyra may bo applied, aud this poem by no means exhausts tho 
catalogue. 

The spadix bearing the fruits is generally simple, and coverwl with 
a single sheath or spathe, as in the arcca, catechu, and cocoauut 
[fslins, but it is sometimes compound, and bearing two bunches of 
fruit in a compound spathe. The fruits arc, with beautiful regularity, 
arranged round the bpa<iix in three rows, and whichever way ex- 
amined are found in nearly opjiosite pairs. Each sjiadix boars from 
ton t») twvnty fruits, and luie of those spadic.es, witli tho fruits ripe, 
would 1 k) nearly as much as a man could carry. Each palm bears 
Seven or eight of these spadices, so that a tree often bears about ono 
hundred and fifty fruits in one sea.sou; each fruit is about the size of 
a young child’s head. The fruits, when young, are pretty distiiietly 
thToC'Coruercd, but when old, the pulp round the nuts swells so as to 
give the fruit tho appeiuanco of a porfect gloh<\ ® 

The ripe fruits or drupes contain two or three nuts imheddod in a 
mass of soft yellow pulp, intermind with dark, atraw-colourod fibre 
or coir. These nuts are oblong, aud a good deal flattened, and covered 
with a mass of short fibre which adheres to them. BcKides tliis fibre 
they are covcrc<l with a thick shell, so ditficult of fracture that tho 
Tamils say an olepliarit cannot break tliein. 

The fronds are fan-Ieavcd, armed with spims radiating from a 
common centre, and the stipes serrate*! at their edges. The fan part 
is about 4 feet in diameter. It answers as a kind of umbrella when 
held by tho stem over one's head. The spines are cut off, and the 
middle is formed into large fans, called vibKuries and punkahs. Those 
are lacquered for sale, or up<vi plain, as may suit the tasti! of the pur- 
chaser, but ono never secs a Buddhist priest without one of tho smaller 
sort, or a tan of some kind or other; of wliich some arc heart-shaped, 
others circular, with handles of carved ivoiy. 

The leaves of this tree, as well as those of the talapnt tree, are used 
instead of paper by tho natives. Tlrey write letters upon them, which, 
neatly rolled up, and sometimes scaled with a little gum lac, pass 
through tho post-office. During the operation of writing tho leaf 
is 8U{)jK>rted by the left hand, and tho letters scratcliod upon tho 
surface with tlio stylus. Instead of moving towards tho right hand, 
which performs the writing, the leaf is moved in a contrary direction, 
hy mfcans of tho thumb. 

All their olas or books, treating of religion and the healing 
* By W. Ker^iison. 
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ttMlBCTlbed on thuin, but in a language elevated abov 
the common iJiorm The le&ves of both these palm trees lie in 
like a fan, and the slips stand in need of no other preparation thn 
merely to bo separated, and cut smooth and even with a kniff, after 
having been slowly dried in the sliade and nibbod with oil. Tiioir 
mode of writing upon them consists in carving the letters with a fno 
pointed stylo, and in order that the characters mav bo the better a 
and read, they rub them over with an ink made of lampblack, or hodh) 
other subetanco, and a solution of gum, so that the letters havu 
altogcther’tho appearance of being engraved. 

The iron })oint made use of on these ocwisioris is set either in a hni^s 
handle, which the Moormen and others cyirry about thorn in a woodi i 
case, and which is sometimes six inches in lengtii, or else it is form* 1 
entirely of iron, and together with the blade of a knife, designed for 
the purpose of cutting the leaves and maldng them even, set in 
knife handle, common to them both, into which handle it shuts up, 
so that it may be carried by the owner about with him, and be always 
ready at hand. 

On such slips all ili(' letters and edicts of tlie Dutch Oovernment 
used to lio written, and sent round open and uiiBealed. When a suiglo 
slip was not sufliciont, several wore bound together by means of a 
bole made at one end, and a thread on which they were strung. If a 
book bad to bo made f /r tlio use of tho Wiiiai'es or any other purpose, 
they sought for broad and handsome slips of bilapat leaves, upon 
whicli ilmy engraved the characters very elegantly and accuratolv, 
with tlio addilfcu of various liguros delineated upon them by way ( f 
ornament. All tlio slijis bad thoii two holes made in tliein, and were 
stnmg upon an elitganily twisted silken cord, and covered with two 
thin wooden boards, liy means of the cord tho leaves arc lielcl even 
together, and by being drawn out when required for use they nr*' 
separated from each oilier at pleasnio. In tbo finer binding of tlu si- 
kind of books the boards are lacquered, tbo edges of the leaves cut 
smooth and gilded, and the title is written on the upper board; the 
two cords arc ftisieiied by a knot or jewel .secured at a little distain'o 
from tbo boards, so as to prevent the book from falling to pieces, but 
Bufficiontly distant to admit of the upper leaves being turned back 
while tbo lower oiu'S are read. The more elegant books aro in general 
wrapped up in silk cloth, and bound round by a riband, in which the 
Burmese have tho art to weave the title of tlie bcx)k. The palmyra 
books are never much lieyond 2 feet in length and 2 inches iu 
breadth, as tbo parcbmout-liko ribs between the little ribs wdll not 
admit of their increase in size. 

Narrow strips of tbo leaf aro braided into sieves, bats and caps, 
baskets, mats,' and bags ; tbo baskets aro iiBe<l for drawing water af. 
well as other purposes, and the bags not only for carrying rice, salt, 
&c., in small qnai: titles, but for storing grain, being made very large 
and strong, while the mats are necessary for the natives, not only to 
sit, eat, and sleep on, but for drying various kinds of fruit, treading 
out grain, and many other purposes. On the stem of the loaf is 
very bard and strong covering, like that on the bamboo or rattan, 
which, slit off, is formed into coarse, strong ropes. 
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r.'„>h tree has from twenty-five to forty fresh green leaves upon 
. ' t a time, oufi of these the natives frequently cut off twelve or 
fifteen annua’llv, or a greater number once in two years, to be devoted 
to various purposes, as well as to enable the fruit to ripou and in- 
create in size. When the leaves are intended for tliatcL, or for 
ijiiiking fences, they are placed flat on the ground in layers over each 
othtT, and often with weights upon them to assist in tlio process 
of ilatteuing theai. The thatch formed of theso docs not li.n Ioniser 
tliau two years, nor is it so haudsoino as that made fioni the phiitmi 
cocoanut leaves. The leaves make very close ami elegant fenct's 

Toddy . — At tlio season when the inflorescence hegiiis to apjKiU*, 
alien the spathes have had time to Inir^t, the “toddy drauor” is fit 
I' ork in the palmyra groves. His praetised eye soon lixrs on those 
trees fit for the “scalping knife,” and if tln‘y have not drojtped tlio 
foot-stitlk of the loaves, the first operation, if the trei's are valinihle, 
is to wrench them otT. This doin', tlio toddy ilrawrr, armed witii liis 
Icatlierii protector for liis breast, his raccnie-batten of wood, hie small 
tliuugs, straight and crooked knives, with the siflti leather pouch to 
contain tliom, procures a piece of tough jungle vino, <fr a strip of the 
stalk f>f a young i*ujiUYra or cocoanut tree, which lie (oiuvcrlH into a 
sort of l(K)p, of such tliniousions as to admit of liis feet getting 
through to a space large onoiigh to allow them to clasp the tiTjo. 
This done, ho puts his feet in this thong, stands close to the tree, 
strotchos himself at full length, clasps it witli his liumls, and pulls 
his feet up as close to his arms as possilflo; again ho slides up his 
liands, and repeats the process, until, by a spcf ies of screw process, 
he ascoiids to the summit of tho tree. An export climber can draw 
tuddy from about forty trees in a few Imnrs. In Jafl'iii'. a di,stinctiou 
is made betwfxm toddy and sweet toddy, tho fonimr, called hy the 
Tamils “culloo,” is tho Icnnontcd, the latter the unfcrmontcd juice. 
Toddy serves extensively as yeast, and throughout (Joylou no other is 
employed by the bakers; large quantities of it are also converted into 
viTicgar, used for pickling gherkins, limes, the undovcloptsl leavcH of 
the cocoanut and palmyra trees, and other substances ; but by far 
tlio greatosfc quantity is boiled down for jaggery or sugar. About 
1000 tons ore said to bo manufactured of it in Ceylon. 

According to Forbes, throo quarts of todily will make 1 lb. of 
jaggery. Malcolm remarks that jaggery roseuibles maple sugar, and 
that in tho noiglibourlnxKl of Ava, 1 lb. sells for tho third of a penny. 

In Jaffna 3 lbs. arc sold for 2d. The usual firc^ct ss of making 
jaggery, as pursued at Jaffiia, is exceedingly ^dinp]< . The swei t 
toddy is boiled until it becomes a thick syrup, a sintill quantity of 
scraped cocoanut kernel is tlirown in that it may bo ascertained 
by the feel if tho syrup has reached the proper consistency, and 
then it is poured into small baskets of palmyra leaf, whuro*it cools 
and hardens into jaggery. In those small plaited palmyra baskets it 
is kept for home consumption ; sent coastwise, chiefly to Colombo, or 
exported beyond seas to be refined. To make vellum or crystallized 
jaggery, which is extensively used as a medicine, the process is nearly 
the same as for the common sugar, only the syrup is not b<dled for so 
long a period. 
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Tho pot which contains it is covered and put aside for sotiia 
months, at the end of which period the crystals are formed in ahun- 
dance. The juice of the palmyra is richer in saccharine matter tbuu 
that of most other palms, in consequence, perhaps, of tho tree more 
generally growing in dry stindy soil, and in a dry climate. The 
great fault of tho jaggery made at Jaffna seems to arise from the too 
froo application of lime, a small ipiantity of which is ubsolukly 
necessary to prevent fermentation. Jaggory forms an article of (X)m- 
merce from the upper to tho lower provinces of Bnrmah, and is also 
of imporian( 3 e in some of tho islands of tho Indian Archipelago. 
IJesidfH being exported in large quantities from Ceylon, it forrasacuii- 
siderablc portion of tho food of tlie Tamil pooplo of Jaifna^ Amongst 
a variety of purpowis to which it is put, is that of being mixed with 
tlie white of eggs, and with lime from burnt coral or shells. Tho 
result is a toua^nous mortar, caj>able of recm'ving so beautiful a 
polisii that it con with dihiculty bo distinguished from tho finest 
wliito marhlo. 

Timber. - A full-grown palmyra is from sixty to seventy feet high, 
its trunk at the bottom is about five and a half foet in circumference, 
'riie wood is generally known in Ceylon and the umritime ports of 
India. Large quantities of it aro exported from Point Pedro, and 
other ports of Jafiiia, to Madras and Co]t>rnho. At certain seasons of 
tho year tho felling. Hplittiiig, dressing, and exporting of it give work 
to thousands of tho Tamil people of the northern peninsula of 
Ceylon. The trees have to arrive at a considerable age before tln.y 
arc of use for timber ; wln n a hundred years old tlioy are oxcfdlont. 
The wood of this palm near tho circumfcronc(\ when of Rnfficient 
age, is remarkably hard, black, heavy, ahd duiabio, and universally 
used for rafteis in pent-roofed houses, for which purpose Koxburgli 
states it is tho host wood in India. The (unitre is soft and spongy, 
containing little else than a coarse kind of farinaceous matter, ’.nter- 
niixed with some Soft, white w'omly fibres, and is cut out, as the bla* k 
exterior hard part only is employed. Tho wood is capable of taking' 
a fine jTolish. Its specific gravity is, according to Mr. 

65 lbs. per solid foot. For house building, and various dcunoBti'’ 
purposes, tho timber is the most generally used of tho palm trii . 
Pillars and posts for the verandahs of houses, well sweeps, joists, hi. I 
reepors, or laths, aro made from it. Tho trunk is split into fmir 
for rafters, into eight for reepera or laths, and thoHO are dresseil wnh 
an adze. From the structure of tlie fibres, it splits easily in the 
direction of its length, but supports a greater cross strain than any 
other wood ; iron nails, however, will rust rapidly in it. 

Palmyra trunks split into halves, with the heart scooped out, aro 
used 0^ spouts for various puri>0B68, but more especially for carrying 
away the wate»' from tho eaves of houses. Tho dark outside wood ef 
very old trees is used to some extent in Europe for umbrella handles, 
walking canes, paper rulers, fancy boxes, wafer stamps, and other 
articles. 

Kdmjoes. — Tho nuts aro collected and buried in heaps in tho 
ground. When dug up after tho space i>f throe months, the yoimg 
shoots called keiingoos supply the inhabitants with a nourishing all- 
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ment. In eizo, colour, and shape they resemble a parsnip, and look 
like a cold potato. In its fresh state it will keep good for a couple 
of months, and when well dried in the sun, for a whole year. 

In this state tlicy are called odials. Wlien reduced to flour or 
meal, the favourite cool or gruel is made of it. 

PuTwtoo. —The pulp of the fruit is preserved for use in tlie follow- 
ing maunor: — The ripe fruits are put into baskets containing water, 
Rud aro then squoolaed by the hand till tlie pulp forms a jelly. 
Layers of this jolly are spretid on palmyra loaf “mats to dry on stages. 
Layer after layer is depositisl to tho number of about tiftomi. These 
arc left in the sun about a fortnight or three weeks, only covoiv d at 
night, and protected from tho dew and rain. Tho Isist sort is ealhjd 
Fiiniitos, and the tough withory kind made from tlio remaining fruits 
gathered at the eud of tho season, which is much in favour, Tot 
Funatoo. Funatoo is sold by tho mat at 3«. to Os. each, afid is the 
chief food of tho islanders of Ceylon, and of the ]>oorer classtvs of 
tho peninsula, for several mouths of tho year. 

The Sago Palm {Sagus Mumphiiy Willd., Metron/lon Sagus, Kix'n.) 
is a tree from which the inhabitants of the eastern portion of tho Indian 
Archipelago derive tho farinaceous nutriment which other nations of 
the world obtain from cereal grains, or farinaceous roots. IVIarco 
Fob) (a.d. 1475) says of this tree:— “And I will tell you another 
great marvel ; they have a kind of trees that produce flour, and ex- 
cellent flour it is for food. Tlicso trees are very tall and thick, but 
have a very tliin bark, and inside this bark they aro crammed with 
flour.” Friar Odoricus, of the Minorites, who visited tho Indisu 
Archipelago about 1518 a.d,, describes the process by which wvgo 
meal was obtained, thus: — “Moal is produced out of the said trees 
after this manner. They be mighty huge trees, and when they aro 
cut with an by the ground, there comctlj out of the stock a <‘.<u'tain 
Inpior like unto gum, wliich they take and put into bugs mad(^ of 
leaves, laying thorn for fifteen days togrither abroad iu the sun, and 
at the end of tliose fifteen days, when tho said liquor is tlejivoiglily 
parched, it Ix^cometh meal. Then they steep it first in sea water, 
washing it afterwards with fresh water, and so it is made very good 
and savoury paste, whereof they make either meat or broad, as they 
think good.” 

After the Nipa, the Sago is in stature tho smallest of tho palm 
tribe, its extreme height seldom exceeding thirty feet, but it is the 
thickest, exoe})t the Goinuti {Arenga sacchari/pm). and a full-grown 
tree can with difficulty bo clasped l>etwcen both arms. In the early 
period of its growth, and before the stem has fornu d, this jiiJm 
apjHiars altogether like a cluster of so many shoots. Lutil the ntom 
hiu? attained tho height of five or six feet, it is covered with sharp 
Bpinofl, which afford it protection from the attacks of tho wild hog, or 
otlier wild beasts. When, from the strength aud maturity of the 
wood, this protection is no longer necessary, the sjunes drop olf. 
Before the tree has attained its full growth, and previous to thf for- 
mation of tlie fruit, the stem consists of a thin hard wall, abuui two 
inches thick, and of an cnonuous volmue of a spongy, imdiillary 
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Bubstftnce. This niodullary substance is the edible farina, from 
wliich the mhabifants of the Archipelago make their bread. As the 
fruit forms, the farinaceous pith disappears, and when the tree attains 
full maturity the stem is no more than a hollow shell. I'ho utmost 
ago of tho tree does not cxccerl tliirty years. Tho sago palm Iotcs 
low, marshy situations, and will not flourish on dry or mountainous 
plfboes. Kumphius says:- -“This tree grows best in miry or watery 
fioiL, wluiro men sinh to tho kuco in mud. It will also grow in 
gravelly soil, if only it is charged with moisture, and hence no plaii- 
tation of tlio sago tree will thrive where there are not one or more 
rivulets of water.*' A bog kneo-deep is consequently the best site 
for a T^go plantation, lliero are four well-marked varieties of this 
palm, namely: 

(1) The cultivated, S, Bumphii or S. Konigti, spinous, both on the 
trunk aiul leaves. (2) The wild. (3) One distinguished by the 
length of tho spines on the branches. (1) Another destitute of 
8j)ino8 (S, laivis^ Roiiiw.), and usually called by tbe islanders tho 
female sago. 

The first and lost varieties yield tho best farina ; the second a hard 
pith, from which tho farina is extracted with difficulty ; while the 
thir<l, which has a comparatively slender trunk, contains but a small 
quantity of farina. Tho sago, like other palms, is propagated from 
the seed or fruit, which is of inconstant shape and size, from a prune 
to a pigeon’s or a pullet’s egg. 

The Sago and Nipa palms furnish in tho Ainboyna Isles a whole- 
some and abundant nourishment, for a basket of their fruit will 
support seven or eight persons for a week. A good tree will furnish 
thirty baskets as an average harvest ; the fruits keep well in water. 

T)ic sago of the Areiiga palm is more palatable than that of tho 
sago palm, but the culture involves more care, and tho product does 
not keep so well. 

The word sagu is said #o bo the Malay name for brea^P or meal. 

Sago meal is eaton by tho natives in the form of pottage, and slso 
partially baked in earthenware moulds into small square biscuits 
about two inches long, two broad, and half an inch thick, which will 
keep a coushlerablo time. Largo quantities of the Siigo meal in its 
raw state are received at Singapore from tlie Eastern Islands to be 
granulated or pearled and bleached for shipment to Europe. 

Sago is much used during their sea voyages by the natives ; it is 
cook^ by simply dipping the cake in warm water, which softens it, 
it is also sometimes made into soup. 

Tho sago tree is found, in ono or other of its species, throughout 
the whole length of tho Eastern Archipelago, from the islands off the 
west coast of Sumatra to New Guinea, It is probably capable of 
floiiriBhing with complete vigour across nearly the entire breadth, 
wherever its natural soil occurs, and certainly within 10^ north and 
south of tho Equator, a band which includes all the ArcJiipelago, ex- 
cept tho Philippines. The only countries, how'ever, where it is found 
growing in large forests ore, New Guinea^ ^he Moluccas, Celebes, 
Mindanao, Borneo, and Sumatra, being widcl) spread over the 
Moluccas, but confined to particular parts of the oliiers. 
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The native country of tLo sago palm apjiears to be that portion of 
the Archipelago in which the eaetcrly monsoon is boisterous un<i 
rainy. It is most abundant in the islands dislingnishod fur tho pix)- 
duction of tho clove and nutmeg, and is to bo found in its wild sUto 
in immense forests. Of all the plants which afford a supjdy <>f 
nutritious farina for human food the sago is at once tho mi»st obviously 
easy, and abundant. The mass of nutritive matter wbieli a sincilo 
tree yields is certainly prodigious. Five and six bunduul pounds 
weight, it appears, is not an unusual produce for one tnu*. 

Allowing for destroyed, barren, and unproductive trees, tho average 
rate of produce may bo assumed at 300 lbs. avoirdojuus. 

Forrest states the average produce of a Molucca tn e to bo 330 Ih?., 
but Kuniphiiis makes it from 000 lbs. to 800 lbs. ; and a<‘eordirjg to a 
writer in a Singapore paper, good Sumatra trees yie ld from 760 lbs. to 
950 lbs., and tho very worst 475 lbs. rcriiaps, tiu;n't\)r(\ 700 lbs. 
may be assumed as nn average for the Sumatra tnios, wliieh at 10 A -'t 
apart (the distance stated by Forrest and followed by Cra\\fiud ) would 
give 300,000 lbs. for the harvest from one a(To; uud ulhnviiig that 
the harvests are fifteen years apart, and Tiot sovcii as Forrest us- 
sunies, this will give an anmml average province of 20,000 ll>s. 1 
believe, however, that five or six feet is about tho avt^nigc^ disinneo of 
the largo stems in tho Sumatra forests. When a ))litniiil.lon has once 
arrived at maturity there will ho a constant harvest, hoeaUHc tlio 
natural mcxle of growth secures a constant sucxMission of new plants 
from tho time those first planted have Ix^gun hx'xt* iid their roots, and 
the succession can be regulated by the knife in any way the ])lantor 
desires. 

Tliero is no regular fixed s« ason for extracting the pith, whicli is 
taken as occiisiou requires an<l as tho individual tree beconuis ripe. 
Tho period of maturity depends on the nature of tho fvul on which tlio 
palm grows. Fifu*en years may he rcckotiod an average time, for the 
tree to como to maturity. It is not, howover, by a calculation of 
the trees .ag(', hut by its aj)p(“arauce, or by on actual expe.rinumt 
on tbe pith, that the period of maturify is determined. Tho inhabi- 
tants of tho Moluccas mark six stages in tlie progress of tho ripening 
process of tho medullary substance, tlio first of wliieh is known by 
tho appearance of a mealy efUoroHCenco on tho branches, and tlio last 
by tho comnnmcemcMit of fructification, dljo pith may ho extractofl 
at any of these stages ; and somctimcB tho natives, truHting to their 
otperience, proceed to the harvest from tho more apix araiiee which tho 
tree presents. More frequently, howover, a bole is bored in tho trunk 
and a small quantity of the pith extracUxl for tlie purpose of aseertain- 
ing the degree of its maturity. When tlie pith is ascertained to bo 
ripe, tho tree is cut down near tho root and tho trunk subdivided into 
iKirtions of six or soveti feet long, each of which is split into two parts ; 
from these last pieces the medullary substance is extracted uud at 
onoe reduced to a powder-like sawdust with an inotrumcnt of hrunboo 
or hard wood. Tiie process of separating the farina from tho uccom- 
panying bran and filaments xs simple and obvious, and consists merely 
in mixing the powdered pith with water and passing tho whUt charged 
With the farina through a sieve at one end of tho trough in which tho 
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mixturo is made. This water is again passed into a second vessel, 
where the farina settles down to the bottom, and, after two or more 
washings, is fit for uso. This substance is the raw sago meal which 
keeps without further preparation for a month. For further use the 
meal is mado into cakes, which remain sweet for a long time. But for 
oxiK)i tation the finest sago meal is mixed with water, and the paste is 
rubbed into small grains of the shape and size of coriander seeds. 

Each tree yields about 60 lbs. of flour ; and considering that aftx'r 
ciitting down the tree new suckers are sent out from the root, whi(di 
in their turn render a harvest, and that the culture retpiires little 
care, it must bh admitted that this palm is for the natives a vegetable 
food more rich and less variable in its produce than rice. 

The sago palm is grown in different parts of tlie Indian continent 
as an ornamental tree ; and os it is easy of propagation and not 
difiicult to cultivate, it might be of advantage to the country if 
private ontorpriso would set on foot plantations of this valuable tree 
in suitable localities in the plains of India. 

In ihyrnf‘o tlio sago palm is found thriving along the north coast at 
Kaluka, Oya, Muka, and Benlulu. It is cultivated chiefly by the 
Millaiin population. This tree requires eight years to attain its fnll 
growth ; it is then cut down and tlie heart of it extracted. One tree 
produces about 800 lbs. of raw sago, which, after being washed and 
dried, gives 330 lbs. of sago flour. During its growth it throws out 
numerous shoots, which are capable of being transplanted, and thus a 
plantation is easily increased. The quality of the Sarawak sago flour 
is considered to bo exceedingly good. 

The supply of this product is at present abundant, and so easily is 
the tree capable of propagation that tho country between the Rijang 
and Bentulu could, without much difficulty, bo mado o(|ual to the 
su}>ply of almost any demand. As mucli of tho sago is now wasted, 
owing to tho careless and imperfect manner in which tho tree Is 
worked by tho natives, the employment of machinery would no doubt 
tend greatly to the economy of this valuable commodity. 

There are now several sago factories at Sarawak, all belonging to 
Chinamen, and worked solely by manual labour. The aumbor of 
hands employed in each of those is from thirty-six to forty, who 
manage to turn out 7000 lbs. to 8000 lbs. of sago daily. 

Muka not only supjdios Sarawak with the sago w’hich it requires 
for export, but also shipped raw sago direct to Singapore of the value 
of 31,000 dollars in 1805. 

Value of tho sago exported In dollars from Sarawak : 
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The export of sago flour from Brunei iu 1864 was 16,778 piculs. 

From Sarawak in 18Gi the exports were 2667 tons of sago flour ; 
pearl sago to the value of 20,000 dollars ; and raw sivgo, value 
21,000 dollars. 

In 1874 the cinnbined value of tho raw sago, pearl sago, and sago 
flour shipped from Borneo was about 19,000/. 

The raw sago is brought down by natives from the inttiler to 
Brunei, and is there washed and undergoes a reliiiing j»ro( ( ss before 
being shipped. The labour employed in tho washing and manufac- 
turing process is exclusively Chinese ; and the throe sitgt» luanufactoriofl 
in Brunei were established by and belon*.^ to Ohiuose traders. 

WlmthcT this palm is an indigenous plant, %r whether it was 
origii»ally introduced and cultivated, is perhaj)H a (juestion : hut so 
ahundant is its natural growth, that so long as it was only required 
for native consiuuption there was never any occasion for its cultiva- 
tion. The ]>alm grew wild and in luxuriance, and trees were eiit down 
whenever required. With tho increasing demand by foreign marke ts 
for sago flour, the inhabitants of tho more accessihlo and more 
populous districts have been induced to extcml tlu) existing area of 
tho natural growtli of tho palm, by planting new grouiul witli young 
shoots. No further cultivation is required. Once planted, the 
young shoot in about seven years becomes a tree of Hulhoient 
maturity for the extraction of tho medullary pith out of which tho 
sago flour is made, and already propagating itself by Hendiug out fresh 
shoots in all directions. 

In tho colony of Labuan the sago traders have largidy ii\eroaHc<i 
their business, owing to the Sultan of Bonuo having romoved sumo 
of tho obstructiems to the transit of sago in tho neighho.uing rivors, 
and it is not improbable that this island n)av yet become tlic centre 
of the sago manufacture of the Fasb rii Archifudago. Iu 1867 sugo 
was imported into Labnaii of tlm value of 9811/.; iu the b>llowing 
year the trade increased 100 p». r coat., the value of the imported migo 
being 19,811/., iiiul tho prhccBS of manufacture addofl 8764/. more to 
the value of tho sago. 

In Celel)e8 all tho inhahitants feed upon sago of a very cotirso 
quality, which may bo said to grow spoutiuioously, afifording them 
al)undaiico of suhsistenco. Tho sago plantations are situated in 
tho valleys hetw'cen the mountains, in swampy ground. There are 
several kinds of sago tree, some of which will u»)t produce any 
Tiseful fecula or starch for the first 1C years. It is oollecUsd from 
trees of 8 years up to 32 or 35 years ()f ago, afk^r which tho tree be- 
comes perfectly hollow, and rots away from tho top downwards. A 
sago tree of !<> years growth will be about 27 feet higli, and from 
5 feet to 8 feci giriii at the bottom, and is continually yielding its 
^rop. When tho substance of the edible sago is 3 inches to 5 inches 
thick they cut it, and this will bo iu two or three months, according 
to tho nature of the S(til, and the oftoner it is cut the faster it grows. 

There were in 1871, in the district of Tonaawang, Menado, 
353,600 sago palms, and their produce was about 2500 piculs of sago ; 
the price of the raw sago was half a florin tho picul, and of purified 
sago two and a half florins the picul. There were in Billiton in the 



272 


THE SAGO PAltr. 


same year 20,630 s&go trees. The produce of sago in Riouw is 
about 67,700 piculs. 

There are four or five species of palms which yield sago ; thos^; 
most cultivated arc, however, the Sagus Konigii and the Sagus laris. 
These palms are found in every part of tlio Malayan Arcliipelago aii l 
rhiiippines as far as Mindanao, wherever there is a genial soil fer 
thorn, and this consists of a marsh or bog, composed of decayed 
vegetables, near the sea. They are most abundant in the eastern 
parts of the Malay Archipelago, at the Moluccas and neighboarin;' 
islands, with New Guinea and Borneo, and in the Philippines at 
Mindanao. In all these sago is more or less the bread of the inhabi- 
tants. These pal#s propagate themselves by lateral shoots as wt ll 
as by seed, and they die after producing fruit. From the first of 
these prop<irtic8 it follows that a sago pla.ntation once formed is 
pcrjHitual. 

The sago tree, when cut down and the top severed from it, is i; 
cylinder about 20 inches in diameter, and from 16 feet to 20 feet in 
height. The contents would, therefore, be nearly 26 bushels, and, 
allowing ono-half for woody fibre, there will remain 13 bushels of 
starch, or say 700 lbs. 

It may give some idea of the enormous rate of this produce, if it 
bo considered that three trees yield more food-matter than an aero of 
wheat, and six times more than an aero of potatoes. An acre of sago, 
if cut down ni one harvest, will yield 6220 bushels, or as much as 
103 acres of vdieat, so that, according as wo allow seven or fifte<.m 
ycat’s for ih(j growth of a tree, an aero of sago is equal in annual pro- 
duce to 23 or 30 acres of wheat.* It is far from being eitlier so 
palatable or nutritious as it is prolific, and is never preferred, even 
wliore it is most abundant, to rice. 

Singapore is at present the chief place of manufacture and prin- 
cipal mart for granulated sago and sago flour,” as it is termed iu 
commerce, but which is, in fact, the feeula, or ungranulatod starch, 
The granulated fociila, or sago, of a dirty brown ctflour, used to bt) 
exported from the Archipelago in small quantities, but when the trade 
in Europe was thrown open, in 1814, the Chinese of Malacca began to 
prepare a superior starch, known in commerce under the name of 
pearl sago. 

All the raw sago manufactured at Singapore is brought from 
islands to the eastward, principally from the north-west coast of 
Borneo and the north-eastern part of Sumatra^ with its adjacent isb s, 
from Siak to Indragari, but a considerable portion comes from placus 
more than 1000 miles distant. 

This article is very easily prepared for exportation in its raw state ; 
the tree is cUt down, then the cellular tissue is taken out and mode 
up into bundles. In this form some 18,000 or 20,000 tons are annimlly 
imported at Singapore, where it is prepared by the Chinese, who clear 
tho meal or farina from tiio fibres of the cellular tissue, when the 
flour is either made up for exportation in its natural state, or graiiu- 
lated into pearl sago. 

. Manufacture of Pearl Sago in Singapore, by the Chinese. — The 
*• JonriMl of tli« Indian Apohipelago,* vol. iii, p. 512. 
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ttmpuH or leaf bags of sago having been placed in heaps in tJw shed, 
tho first step is to open thorn, cast the contents on an inclined plane, 
about 12 feet square, surrounded by a rim rising about 2 inehcH from 
tlie -surface ; the S)igo, niaesed together by having reniaiiud coinpresst'd 
in the Uuiipin, is here broken up by the common Muizal (a kind of 
hm-). 

Tho raw sirgo having been thus made ready for tho manufactory, the 
first process to wliich it is subjcHitcd is that of a thorough washing, 
without which it would remain impure and coloured. For this pui - 
posG strong tubs are employed, about 12 inches deejb dO inches in 
diameter at tho top, and G inches or more at tin; bottom ; tin y are bound 
by three hodfis, each fijrroed of about six rattans twisted i()gcilu.r. A 
pi(‘CO of thin coarse clotli is faHt<mc<l by its four comers ovnr each tub 
when used, and hung loosely into it. Th(i moist sago Ix ing poun d 
into this strainer, and there broken and hrniseil by the Imnd. is 
agitated until all its fine particles pass through tho i loth and d* sceiid 
to the bottom of tho tub, while the fragments of h af, Gbro, ami otiio.r 
impurities which remain in the cloth are shaken int\) a rude mass, 
wliicli is taken uj) in a bowl and thrown aside. Tim rapidity and 
deftness witli wdiieli this luid all tho other manipulations arc ju r- 
b rined are very striking. The sago is next stirred with an oar for 
about an hour, after which it is left to stand for twidvo hours, 
wlien tho water is ladled out, and tho sago, whjc|i fills about hidf the 
tub, is removed to undergo tho last purifying process wliich ]>reeo<if» 
the granulation. This is performed in a nunlo at (uice simplo and 
ingenious, tho same princijdo Iming avaikii of whi<*h serves the g«dd 
and tin miners of tho Archipelago to eloan tho ore; tho more jirocious 
matter happening in all three cases to Im heavier than that with 
^vhich it is mixed, and biuiig thus reotlily separable by tho action 
of running watesr. 

Two tubs are placed at a distance of 10 or 12 feel from oach other, 
and connected by trouglis, raised by a framework above them. Theso 
troughs are almut 10 inches d(X5(», 14 inches broad at tho toj> and 
11 inehes at the bottom, one end being closkMl and th#othor open, but 
having grooves in their side's and bottom, like those of a sluice, into 
which a scries of horizontal pieocs of wood or stick fit, each being 
about thrce-cightlis of an inch in thickness. Tho end of a pioco of 
cloth, of tho breadth of the trough, being placed'over the groove at 
the bottom, tho shortest of tho sticks is pressed down upon it, and the 
cloth, thus fastened, is made to hang down over the edge of the trnngh 
into the tub below it. The tub at the after end now receives tbe sago 
to about two-thirds of its depth, when it is filled up nfairJy to the top 
with water. A man now stirs up a portion of tho sago with an oar till 
the water attains a milky apjmarance, when he proce<j<ls to pour it into 
tho troughs. To prevent its falling abruptly an inclined puxjc of 
wtHxl, 8 inches broad, is fixed across tho trough, so as to leave only a 
narrow slit between it and tlih end of the trough. The water poured 
on this descends into the trough, and slowly flowing to the other end 
deposits a portion of tho sago in its progress. The suspended cloth, 
becoming saturated, serves at once to maintain and equalize the over- 
flow of the water into the tub below it When the water is poured in 

T 
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the first waves advaurio rapidly and carry away much of the sago, but 
those that succeed deposit the greater part of thoir more solid con- 
tents, transporting into the tub only the lighter fibrous particles which 
it is the object of tliis operation to separate from the farina, and by 
the time the man has performed a similar service at the other trough ^ 
and is ready to pour a fresh supply into the first, the water flowing 
down the cloth has lost its whiteness. This process is continued 
until the deposit rises nearly to the level of the stick, when tlio sago 
next to it, which generally contains some impure sediment, is taken 
up with the fingers or thrown into the tub. The second stick is now 
fixed above the first, a fold of the olotli being intei posed between them 
to prevent any liquid sago escaping through tlie seam, affd the opera- 
tion goes on as before. When tho milk in the upper tub begins to 
grow shallow it is again filled up with water and more sago stirred up 
and mixiMl with it. Daring tho interval and at other more prolengtd 
intoiTuptions, the water in the troughs lias had time to deposit 
all its contents, tho last being a tine fibrous matter, which, if not nm 
over, would leave a thin yellow layer. Tho surface is therefore 
washed with tho hand until this layer is effaced and hold in suspKjn- 
sion. When tho ti-oughs have been gradually lilhid up in the manner 
doBoril)(3d, by a suci.'o&sion of deposits, and the wall built up to tho top 
by tho last stick, tho sago is loft to consolidate for twelve or fourtomi 
Lours. The focule ^hich passes out of tho troughs in the current is 
afterwards thrown into one of tho tubs, whoso contents are to lx< 
washed and di^positod in their turn, and sonic of it may oven bo dos- 
tiiied to pass through tho process many times before it sinks in the 
trough. 

In order to give it the degree of dryness required, it is exposed for 
one day to the sun, in lumps about a cubic foot in size, whicli arc 
phvcod on tables standing in tho open air. Largo ktijaus (or mats) 
are kept in readiness to cover it wiieu a shower of rain falls. It is 
next carried to tho large shod, whel'o it is thrown in a heap on a long 
table and broken down into a pulverulent state. It then passes througli 
an oblong sieve, •HO inches by 20 inches, of which tho hottoia is foniK'd 
of parallel fibres from the stem of the cocoauut loaf, ko})t in their 
position by strings, which cross them at distances of about 2 iuehe^^. 
Tlio lumps wbicla do not pass through tho long interstices between 
tho fibres lu’c throwfi back into tho heap. 

The granulation or pearling now takes place. The sifted sago is 
placed in a cloth, of which tho ends aro tied to a long stick, and thut 
is kept expanded in a bag shape by u short cross-stick. A horizoutal 
vibratory motion is given to this,, tho whole mass being kept in con- 
stant agitation and every part successively driven along tho sidc.s of 
tho bag. This lasts for about a minute, whou the now granular sa^io 
is again passed through a sieve similar to the preceding one, but Iho 
smaller grains which pass through are those which are rojccicd. 
Those that remain are transfci-red to a circular sieve, of which the 
bottom is formed of fine strips of bamboo crossing each other. Th(3 
grains which pass through the square holes thus produced form tho 
pearl sago of comnierco in the uu roasted state. Those that are 
larger thau tlie holes mre thrown back into the heap to run through 
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Oie P»nio course sgsin. To assist tbe nieii tho oblong sieves aud tlio 
rTi'-iiiulatiug bag arc sometimes suspoudocl by mtUns from the rafters 

of tht: shell. 

Tho roasting takes place in a row of iron pans, each about 2^ feet 
111 diameter, which are built into a platform of inasi>nry about 15 feet 
long and 4 feet in broailth, covered with Hat tiles. Tho pans rest in 
all inclined position, partly against the bock of tho platform, which 
rises about a foot above tho level, and partly on a small prop of brick- 
work on tlie right side, an otfshoot from the wall. Into the top of this 
prop a plato is sunk in which a cloth saturated with water is kept. 
Behind each pan is aii open furnace mouth, and a man constantly 
attends to tho fires, keeping them supplied with a few billets of hakau 
wood, and regulating them with a two-pnnigod iron fork, so as to 
mintain a modorato heat. Tho pan being gently rubbed witli tho 
cloth, a man who sits in front of it on a low etoid on tho platform 
pours into it a qiuiiitity of granular sago. This he slowly stirs for a 
short time with a wooden implement, called weah, liaving a sharp 
curved cdgo. More sago is poured in until it amounts to about two 
chupahs, when as it hardens ho uses tho weah more freely. After 
ulxuit thice rniuntes’ riiasting it is removed to a table aud jiassod 
through a round sieve, similar to that before doKcribed. The grains 
that adhere to each other are thrown aside, ami those that pass 
through form a smoking heap, which is allowed to lie undistnrbtHl for 
about twelve hours. The grains are about tho same size as they 
were IxToro roasting, and somo retain wholly or partially their wliite 
aud mealy appearance, but the greater part liavo become traiiHlucont 
and glutinous, and all hav(r acquired a certain degree of tougdiiiess, 
although .still soft. Tho nnal process is another roasting, wliieh 
renders them hard and tough, and greatly reduces their size. 'I'lio 
pearl sago thus prepared and fit for exportation, is put away in large 
0[»eii tins ready to be transferred to boxes or bags when sold. 

riio imports of sago flour from Labuau, Borneo, Crdebos, and 
Sumatra, &c., into Singapore, wore, in 


CwH. 

18G8 

18G9 282,855 

1870 3(r7,255 


Tho ex]>ort8 from Singapore havo been, in piculs : 


Year. 

Sago Flour. 

Foarl Sago. 


plciila. 

pit Ills. 

188.1 

G7,782 

74,587 

59,112 

18GG 

67,239 

18G7 

23.1,864 

1868 

2J8,008 

' 71,131 

18G9 

173,820 

154,489 

107,215 

1870 

133,680 


The imports of sago have steadily increased in England since tho 
abolition of the duty which was formerly levied. 

In 1830 the import and consumption of sago in the United King- 

T 2 
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dom WM only 3,000 cwi ; in 1841 it waa 52,000 Civt ; in 1860, 90,0o<j 
cwt; i i 1860, 179,825 cwt:,- in 1870, 280,047 cwt., of the value of 
21«,100/. ; in 1875, 360,357 cwL of sago and sago flour, of the value 
0 / 273 , 913 / 

The following figures give the imports of sago into th^ United 
Kingdom from the Straits Settlements alone; 


1862 .. . 

Cwtfl. 

.. 165,635 

1869 .. . 

Cwts. 

.. 268.978 

1863 .. . 

.. 123,870 

1870 .. . 

.. 268,<:66 

i8<;4 .. . 

.. 111,423 

1871 .. . 

.. 227,766 

1865 .. . 

.. 106,400 

1872 ... . 

, .. 288,862 

WMj .. . 

.. I.)1,78H 

1873 .. . 

.. 279,766 

1867 .. . 

142,844 

1 1874 .. . 

, .. 300,299 

1868 .. . 

.. 241,860 

1 1875 .. . 

, .. 350,001 


The cliiof uses of wigo arc for feeding stock, making starch, and by 
the cocoa inuunfucturciH h)r grinding up and giving thickness to tlioir 
product wlioii conBUincd. 

Tiik Bastaud Saco (Caryota urens) is a native of tlie mountainous 
regions of Iiulia, ospociaily in the Ooromaudcl and Malabtir coasts, 
and ill 'rravaricon*., Mysore, and Ceylon. It is one of tlio largest and 
inoKt charming of this beautiful tribe, having a straight trunk from 
40 to 00 feet higli. Sugar and toddy wine arc Ixjth prepared froni 
tlic Hap of this )>alm, wliich is cultivated by the people for tin hi 
UHOH. The best trees will yield 100 pints of sap in twcuty-hm; 
hours; ami it is on account of this productiveness that it is hi 
much valued. M ho sugar and wine are obtuiiied mudi in the wum 
way as from the juice of <)ther palms. • 

Hago is prepared from the pith, and is either made into hiead or 
boiled as a thick gruol. According to Dr. Koxhnrgli, ‘‘the pith 
or farinaceous part of the trunk of old trees is said to be e<pial 1 > 
the best sago .... I liave reason to believe this suhstanco to h»: 
liighly nutritious. I have caUui the giuiel. and think it fully us 
palatable as that made from the sago wo get from the Malay 
cenntrii'H.” * This sago is found to bo an ellicicnt substitute for 
the staple food of the countries where it is pnulucod, during p( riodfi 
of faiuinn. 

A tibrc is prepared from the leaves of this palm, which is used for 
fishing Hues and bowstrings. Commercially, it is known as kiihx>i 
fibre aihl Indian gut in the English market. It is strong and durable ; 
tliough it will resist the action of water for a long time, it is 
yet apt to snap if suddenly bent or knotted, it is now used in 
brush making. During late years tiie trade in this staple in England 
has small for want of stock; the price in London in Jan. 18T7 
was for good, 113, to li». 13. per lb.; ordinary, 8^3. to 9^3,; common, 
,53. to 7f/. In Ceylon the split trunks are used as rafters, and 
arc fomnl very hard and durable. T'he fibre of the Icaf-stalki? is 
miido into ropes, and used for tying wild elephants. Tho woo lly 
Nv.bsUnco fi>nnd at the lx)ttom of the leaves is employed occasionally 
for caulking ships. According to Buchanan, the trunks of this palm 

* Koxbniijh’s ‘ Kloia Indiv.A,’ vol. iii, p. 62S. 
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ftre tbo fiwourilo food of elepbauts. Tho fruit, which ift about tho 
ma of a plum, has a thin yellow rind, very acrid, and if applied 
the tongue will produce a burning sensation. Flonco tha spcrilw 
uaino of tho tree. The seeds are nsod by Mahomedans as bends. 

Another misnamed sago palm is the Oy^'ojf rerduta, IVilld . a 
iiiitiye of Japan. It is in thivt empire grown in plantatiens areiind 
the houses. The seeds are eaten, and an inferior hind of sji-v* 
made from the central stem, whence it has received tlm imiiie of sago 
palm, although the true sago, as we have seen, is tho product of the 
Sa<fU8 Eumphti palm. 

Sago is easily obtained from tho interior part or tninlcs of tln se 
tR'es. The process consists in pounding tho spongy or cellular tex- 
ture of the stem— somotiines erroneously called tlu‘ ihtli - and wukIi 
iiig it with water, which is strained, to seyvarato the ligiu ouH lil)n s 
from the focula. Sago is grained by moistening the flour and pass- 
ing it through a siovo into a shallow iron jxH tliat is suKp('udetl over 
a tiro^ by which means it assumes a globular f(»rrn. To consiuiiu^nco 
of being half baked during tho process of gramilatiim, it may 1 k 3 
a long time without undergoing a clioininil ehango. 

According to Dr. Ifaiailton, a kind of sago fl»)ui* is prcjmred from 
tho nuts of Cycas ctrcinnalis^ which is much uso<l by the ]KH>r(!r 
classes of natives and forest tribes of Malabar and Cocliin. The nntj? 
are dried in the sun for ab(Uit a month, pounded in a mortar, atni the 
kcruel made into flour. 

Thk Carnauha Palm. - This Brazilian 2uilin{the*f’opmijVmc^n/(ri(, 
Mart.) is but little known beyond the locality where it grows, 1)iit its 
many useful products demand for it n more extended noth e. It is 
most cxtousivoly found in tho province of Oenra, although it is met 
with in sevoral otliors of tho northern districts of Brazil, either 
isohitiHl or aggregated in immenBO forests. Tlie stem (Ktij)o), Com- 
plt tely round and straight, attains tho height of 48 feet, and a 
Uii(;kne.6H ranging be tween oUe foot and one foot and a half in cir- 
cumference. The upper, part of the stem contains a medullary 
ftubstaiico (parenchyma), which gives forth tbo leaves. The terminal 
hud (palmetto, or cabbage palm) furnishes a delicate and substantial 
food. In springing from the bead of tho stem, tho leaves, to tho 
number of six or eight, cross each other perpoudicularly, united 
together by a mastic or coating which holds them finnly together. 
Tho petioles remain separate, but the leaves re-unito at tho top and 
form a round fringed body. The interior of the young groups of 
leaves is clear yellow. At this stage of their development the leaves 
transude a dry pulverulent ash-coloured siibstance, which covers their 
interior surface and exhales a particular but agreeable odour. This 
substance is a vegetable wax ; it is detached from tho leaves by the 
least shock when they begin to open, but when the fan is expanded, 
the simple movement produced by the wind is sufficient to cause this 
powdery substance to disappear. The carnaiiba palm delights in dry 
h>calitie8, or, at least, ground which remains dry the greater part of 
the year ; and yet it will stand perfectly tho prolonged iuumlations 
ef water, provided that they do not cover completely tho whole lower 
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part of the trunk. At Geam and the Burroimding country^ ^vhereit 
never rains for sir months in the year, that k in the seimn called 
spring by the natives, the carnauba pushes forth Us most vigorous 
strength when the season is dry and destitute of water. At the time 
of the greatest aridity and desolation, coiresponding with the winter of 
the temperate zones, forests of car/jaubas flourish, blossom, and ripen 
their fruit This singular plant is so proof to bent that it can 8uj>- 
port without injury the action of fire, for the flames which may destriy 
the usclesa parts, only make it grow more vigorously subsequentlv. 
Til the times of the groat^t drought the people give themselves np 
with ardour to the collection of the products from the carnauba, wlin li 
in those times yield now and increased resources. Tlie most im*- 
portant of these products is the wax. Early in the century Manuel 
Antonio di Mocedo discovered at Coara the carnauba wax. But 
although he pointed out the means of obtaining the wax, no jwrsoiis 
appear to have occupied themselves about it. It would seem that tlu; 
discovery dates before 1810, for it was in this year, and after tho 
description of tlio botanist Arruda, that it commenced to be known, 
and to produce a certain impression of nov<*lty. The Brazilian 
authorities were not slow to give to it tlio imjiortanco it merited. 

Tho greater part of the wax obtained is used in Brazil, where it is 
employed in its raw' state for lighting. In making it into caudles, a 
small quantity of tallow is added. No one is seriously occupii^d in the 
scientific imjirovemoiit of this product, which might become an article 
of considerable commercial importance. Meanwhile, a few makers ol 
candles from carnauba *vux at Oeara have recourso to certain processes 
by which they obtain a slightly iinproyed ])roduct, hut in general tho 
candles made of it in Brazil are of a very inferior quality. They are 
most used for liousehold purposes, especially for lighting kitchens. 
In fact, these candles produce tho chcajicst Hglit that can be ob- 
tained. In comparing their illuminating power, the advantage is 
chiefly in the extraordinary duration of tlioso candles, as tho price is 
not higher than that of those made with other materials. Candles 
made with carnauba wax in tlio crudo state give off in burning a 
perfume which is not disagreeable. As tho discovery of this wax 
only dates from the early part of the century, it received little 
attention till after 1846, resulting from the great drought of the 
previous year. 

The following gives tho exports from the port of Ceara : 


( 1 

Year. 1 Quantity. 

Official Value. 

! lbs. I 

1846 ' 52,416 

1856 83,808 

i860 I 136,192 

1 

£. 

694 

2,075 

3,371 


From the port of Aracati there was also shipped in 1858. 
1,124,820 lbs., valued at 38,055f. From special information it 
appears that the minimum export from these two ports in 1862 was 
1,440,000 lbs., and the quantity consumed in the province of Ceara 
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I •„» 1,120,000 lbs., it follows that the total quantity 

^^^auba obtained in 1862 was over 2,660.000 lbs., of tbo official 
wlue of nearly 100,000i. I may obaerte that of all tbo proyinccB of 
Brazil where the camauba palm grows, that of Ooara alono gives any 
attention to the collection, and even there only tlic districts of AraOati 
aiiJ Ccara make of it an important industiy, 1 oaiiiiot but think tho 
ufficial fltetifltics given above are far beJovv tho reality, for tho proviure 
of Ceara has more than half a million iuhahitaiits, and tlu Hi' vinploy 
oarnauba wax alone for lighting. There is also a very active ooiu- 
inerce carried on with tho adjoining provinces in carnauha candles, 


transactions which do not come under tho control of tho ensttuns ; and 
as thb churches are exclitsively lighted witli tlieoi, those factn shouhl 
he taken into account in the oonsumptien. Tho conmierce in this 
wax has ineroastKi considerably since 1802 ; in 1863 the etheial 
eutricB of exports through tlio ciistoin-houHc of Oi'arii, and its 
eatport, Aracati, were upwards of 2,000,000 Ihs. of this wax. Sup- 
posing tho local consumption to have inert ased in tho same pro 
portion, this brings up the production of caruauba wax to over 
4,lKl0,000 lbs. Taking these ligurcs for basis wo may try to discovtir 
tlu‘ number of trees required to furnisli that quantity of wax. Tlio 
liarviast of leaves is made during six consecutive nnuitlis, by cutting 
twice a month, making thus twelve cuttings in tho year. Kiudi iro<i 
gives on tho average eight loaves at each <mtting, which forms an 
unmml yield of ninety-six halves per tree. Frtiin au interesting notice 
by il. C. F. do Lima, a distinguished agriculturist of Cearn, 1 learn 
tliat tivo hundred leaves on gofsl land yield 32 Ihs. of wax. lint it takes 
twelve hundred leaves on poor laud to yield tlio same quantity. 
Taking the mean of these two quantities of haves, we hnd that it 
requires eight hundred and fifty leaves to obtain 16 kilogranunes, or 
32 lbs. of wax. As eaeh tree furnishes on the average ninety six 
leaves a year, to asc< 3 rtain tho annual product of each tree, I take 
the following proportions (calculating in kilogrammes of 2 llm.j : 
8")0 : IG : : 96 : aj. The reiiplt for ninety-six leaves, or for one tri^e, 
is 1*807 kilogramme. To ascertain tho miinlK;r of poinis TKicj Msary 
for tho production of 2,000,000 kilogrammes (or 4,000,000 Ih/e) of 
wax, tho yield of 1863, it auffices to eetablisii the following pro- 
portion : 1 kilo. 807 : 1 : : 2,000,000 : x. Wo find tho roKuit to 
1,106,799 trees. This number soarcely represents one-fifth part of 
tho caruauba palms distributed over tho various provinces of Brazil. 
This palm thus produces an annual revenue of about Is. 6(1. i»er 
tree, which is tho more important, as the tree requircB n(i outlay for 
culture, and suffers nothing from droughts, heavy rains, or fires. Tho 
vegetable wax, which covers in a light powder tho loaves of the 
caruauba, is scattered through the atmosphere, borne by tin*, winds, 
when it is not collected by the hand of man. 

In Oeara, whore the collection of tho wax is carrie-d on, they have 
commenced to appreciate its value, and to look to its future importance. 
A law of the province specially protects tbo carnauha, by imposing a 
fine of 2s. 6d. on anyone who destroys a tree without tho permission 
of the proprietor. In tho province of Jlio Janeiro they have (Mun- 
Juenced planting the caruauba palm, which has succecdod well. This 
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is a Hsefnl attempt, because, besides its commercial yield, it con- 
tributes to render wholesome the locality where it grows. The col- 
lection of the wax is a very simple affair. When the leaves comprising 
the network which crowns the head of the palm, separate in the fonu 
of a fan, they arc cut, taking care to leave the sheath in the centre, 
which forms the network of the new shoot. To effect this, a sickle, 
or gardener’s knife, is attached to a long handle of bamboo. A native, 
wcU up to his work, can with this cut thousands of leaves in a day. 
As the cutting continnos for six months, one would suppose that the 
tree would soon be deprived of its fans, but this is not the case, for 
the vegetation is so rapid that the young shoots follow immcdiat^^ly 
tlio removal of the leaves, and the rest of six months given to the 
carnauba is sufficient to repair the damage from the pruning to which 
it has been submitted. The leaves are dried on the spot, extended 
in rows, the exterior on the ground, so that the wax may not escape 
by the opening of the angles of the fan. In about four days tliey are 
collected or heaped up, and a cloth sufficiently large is spread on the 
ground, around which two or throe females place themselves, aud 
taking the leaves beat them with a stick, so that the powder which is 
to become the vegetable wax falls on the cloth. In order that tla* 
powder may bo more easily detached, a man splits the leaves into 
sti'ipe by means of a stiletto. To obtain the wax, this powda* is 
iinmeiliatcly melted in clay or iron pots, a few drops of water being 
added, The melted wax is run into moulds i*f earth, by which it is 
transformed into cakes, of about 4 lbs. : these, on cooling, however, 
break into small i)ic(;oR, owing to the brittle property of the wax. 
After the removal of tlieir coating the leaves are burnt, in default of 
any other convenient means of utilizing them. But independent 
of the wax which they furnish, the leaves might be applied to econoniio 
purposes. From time immemorial the aborigines of Ceara liave pre- 
pared from the loaves a fibre which they twist into twine mure or less 
fine, w'hich is used for a numlH3r of purposes, such as for hamraoi ks, 
cordage, fishing lines, &C, This industry has made much progress 
since the conquest of Brazil by the Portfiguose, but it still remains in 
the hands of the semi-civilized natives. The leaves are reduced into 
fibre without any previous maceration, by first cutting them into 
strips, and then passing them over a rough cord, consisting of points 
of iron fixed into a piece of wood. The aborigines make theirs of tlio 
teeth or bones of fish. I have no precise data upon which to form an 
estimate of the value of the fibre thus employed, but it is in sucli 
general use in the province that it must bo considerable. The inhabi- 
tants of this country, with but rare exceptions, sleep in hammocks, 
and the cords by which these are attached to posts or trees are 
usually made of carnauba fibre. It wo\ild be possible to form an 
approximate estimate of the yards of cord employed for this piirix'se 
if it were all made of this fibre. However, I may, without inuoh 
error, take the consumption of cords employed for this purpose at one 
million. If we calculate them at six yards, we arrive at on annual 
consumption of six millions of yards, supposing that the cords last 
but one year. Besides this special use, the cordage is employe<l 
for a groat number of other uses : for securing the loads which are 
carried on the backs of beasts of burden; for lashing the bales of 
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agricnltoral produce for export ; for dragging in imported inereliau- 
disc ; for halters arid ties for animals ; for nets, and a variety of other 
purposes. Wo may certainly set down carnauba cordage at one-third 
of the whole used in the province. The ropes of this palm fibre, 
strong and handsome, have not yet entoiv,d into foreign eommo'ree. 
The young leaves have also another and very general use in the pro- 
vince, and in many of the seaports of Brazil. A great number of 
articles are made of straw in Europe for which tlic fibre of this palm 
ig usually substituted in Brazil. Thus, they make of it, and sell 
at very moderate prices, hats, mats, baskets, brooms, luatlresses, Ac. 
These are all in frequent and common use, and are canied by sea 
along the coast, as well as the leaves for making them, 'rims, in the 
year 1857, there were shipped from the ports of (k'ura and Araeati 
30,625 mats, and about half a million leav43H of earnauha, oftk’ially 
valued at 1500/. Another frequent use for these leaves- is to make a 
kind of cushion for the back of beasts of burden, to pn vtoit tlu‘ load 
injuring the animal. The dry loaves are also cm{)loyod for thatching 
(Mittages. In Ceara and the adjoining provinces, oie^-thiid of the 
hoiisos are covered with these leaves, which are remarkable for their 
lightness, elegance, and durability, and form an impermeable thatch. 

As evidence of the wasteful destruction of the leaves by burning, 
tlio following estimate may be given. A dry leaf, with the pedicle 
roiiK^vcd, weighs 131 grammes. The wax jmwdcr removed from n 
leaf is on the average 6 75 grammes. The immher^of leaves burnt in 
1803, calculated on the yield of 2, 000, 000 kilogrammes, gives 
230,414,446. The weight of leaves at 131 grammes each would bo 
39,723,555 kilogrammes. The immense quantity of textile material 
thus lost might bo easily utilized for cordage, straw, Ac. It only 
involves the cost of collection, which may Ixi set down at lexs than 
2d. per cwt. on the spot. The locality whore it oonld bo hwl in iiuxst 
abundance is the town of Limoeiro, about 10 or 12 miles from the 
port of Araeati, for the carriage roa<l between the two is l>ordercd by 
earnauha palms. An attentive examination of this fibre, and its 
abundance, suggests its utility as a paper-making substance. The 
arcity of rags is becoming greater daily, therefore any raw material 
that can supply their j)lace is a Ixmn to the paper tragic, 

4'lje wood of the carnauba is very useful. Not only is it generally 
< ni ployed as a carpentry wood, but it is esteemed for joiners' and 
( abinet work. It is very hard, of a yellowish rod, travorso<i with black 
veins, is susceptible of a fine polish, and occasionally olfers black 
bhades of a handsome efiect For general carpenters’ work not 
c\[K>sod to the inclemency of the seasons the wood answers admirably, 
t<»r in such positions it is indestructible. It has nothing to fear from 
gnawing animals if it is felled at maturity. But if cxpose<i to the 
weather its duration is precarious, and it decays in from ten to fifteen 
years. To make amends for this, it is most durable in salt water, and 
>R much esteemed for piles, palisades, &c,, from its great resistance, 
there have been removed from old marine constructions, abandoned 
more than a century, piles of this wood in a thorough state of pre- 
servation. The carnauba would also be suitable for yards of vessels, 
it is perfectly cylindrical, of an equal thickness throughout its 
length, and very elastic. M. Manoel Dias, of Araeati, thus speaka 
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of tbo carnauba iu tho Catalogue of Products shown at the National 
Exhibition; Rio Janeiro^ in 1861: “ This wonderful palm is the tree 
of speeial utility. Man can with this plant alone construct his house 
funiiab, and light it. He can obtain from It wherewithal to nouriHb’ 
clothe, and heal him. Ho can extract from it fecula, sugar, and s{)irit' 
Moreover, it furnishoa good food for cattle and the denizens of the 
poultry yard. No other plant has been supplied by nature with so 
many useful proportiofi as the carnauba, which is in tho vegetable 
kingdom what iron is in the mineral kingdom. Tho products of tbig 
palm otin bo applied to more than forty diverse uses, and it may be 
added that tho number of its various applicAtioiis is by no nieana 
exhausted.’' 

The Betklnut Palm. —This palm, tho Areca Caiechi, is generally 
admitted to be tho most graceful and elegant of the Eastern paling 
It is extonsively distributed over India, but is cultivated chiefly on 
the Malabar coast, in the north of Bengal, and tho lower 8lo]>es of 
the mountains of Nepal ; the south-west coast of Ceylon, Siam, 
Cochin China, Pinang, and Sumatra. Uriliko the cocoa palm, it will 
thrive in high regions and at a distance from the sea. 

From Ceylon tho export seems to bo on the increase ; for whilst 
in former years, 60,000 to 70,000 cwts. was the average, in 1873 thu 
shipments reached 146,484 cwts., valued at 85,300/., and in 1871 
120,826 cwts., valued at ^08,730/. 

This palm begins to bear fruit after five years, and continues pro- 
ductive for twenty-five years. It flowers in April and May, and the 
nuts arc ripe in October. Tho nuts most esteemed are those gathered 
before they arc quite ripe. 

An extensive conmierce is carried on in tho East in the fruit of 
this palm, which forms a main ingredient in the Eastern masticatory. 
Blumo tells us, that tho Asiatic nations would rather forego meat and 
drink than their favourite betclnuts, whole shiploads of which arc 
annually exported from difleront quarters. One hundred millions of 
people use the betolnut. There are said to bo twenty different species 
of Arecd, but probably many of those are only varieties. This palm 
often grows 50 feet high, with a diameter of less than two feet ; it 
has no branches. The fruit, a dnipo, about the size of a pullet’s 
egg, does not fall from the tree even when ripe ; it lias a yellowish 
shell ; thin, with arohod veins, cohering with the pulp all round. 

It is stat^, that a fruitful palm will produce, on an average, 850 
nuts annually, but the mean may be taken at 300 nuts. The average 
production in a plantation is about 10,000 lbs. of nuts per acre. 

A cargo of betelnuts generates so much heat, that the crew cannot 
sleep between decks. A good tooth-powder is made from the nute. 
When turned they are used for bracelets. In the Cossyah or Khasia 
country, the natives measure distances by the number of mouths of 
betelnuts chewed on the road. 

In tho island of Yap, Western Pacific, the betelnnt tree is culti- 
vated with the greatest care. It is a beautiful slender palm, and 
grows amongst the cocoanut trees, which it resembles in appearoncCi 
The nuts are pulled before they are ripe, and are chewed with th( 
usual condiments, lime and aromatic leaves, by both sexes. They an 
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called Addaca in Travaiicore. In the Bombay market tliioc kinds 
^ met witli; white, from Slicvurdhun, which are three times tlie 
ralue of those from other oouutries ; red, which are half the value of 
the best white ; and nuts iu the husk, sold by the thousand. I’lif' 
rruslitd iiut is gcnenvlly used with the leaf of the betol-pepj)i‘r 
‘ Pipn Betle)^ and chuuum or Bholl-lime. Prepared slices of boilcil 
betolnut, called Callyareka, ore sold in Cochin at al)Out (ul. a poutul. 

The mastication of the betel is considered very wholcsoiuo by those 
who are in the habit of using it. Mr. Crawfurd thinks that, like 
eolfee, and tobacco, the areca nut stimulates the nervous sy>tiin, 
aiui lioucc its general use. It may be so, but the black hue it impurts 
10 the teeth (although it is said to bo'aii excellent preservin’ of (lo m), 
together with the blackened lips and mouth, give anything hut an 
agreeable appearance. 

Betelnuts contain a large quantity of tannin, which hiis causc^d 
tliem to bo employed in some parts of India for dyeing cottoii cloths. 
The exact country of the betelnut is unknown, b\it is sujipoKi'd to be 
tlio Sunda Islands; the tree, from time immemorial, has bei'ii ('\U*n- 
sively cultivabHl in all parts*of the East Indies, so that, we nre. nnahh'. 
t'.' trace it back to the S})ot whence it originally may hi*, supposed ti) 
have como. It grow;^ freely in all the easU.rn islands, fri)in Sumatra 
to tho Philippines, and seems to have as many distinct naini s as there 
are languages. Thus in Malay and Chinese it is called Pin-lantj or 
Piuaiuj (giving its name t(» tho islanil in the Straits) ; in Sumatra, 
Jauibi ; in Bali, liandn ; in Bagis, Hapo; and in Tagala and Ilisaya, 
Bongo; in Achin, Penu ; in Sanscrit, Goorvaka ; in Bongale(, Gooa ; 
ill Arabic, Fofal ; in Persian and Hindustani, Soopara ; and in Telugu, 
}^nka Chettn. Judging by this, tho probability is that the tree is 
indigenous in each country. In the fresh or green state, the betelnut 
is an object of general domestic consumption ; and in the dry state, 
of large exportation to China and India. Fifteen tons of tlieso nuts 
were shipped from SingaiKjrc in IHhH, to the single port of Ningpo. 
The shipments from the Stmits Settlements in 1807 were 3,H20,4r»7 
cwt., valued at 120,626h From Piiiang the exports in 1870 were 
100,111 piculs. The most productive countries in this article arc 
Ceylon, and the northeni and southern coasts of Sumatra, towards ite 
western extremity. At Billiton, in the Eastern Ajohipelago, there 
were in 1874 65,223 Areca palms. 

At Travancoro, where the betelnut is a staple product, a quarter of 
a century ago, there were ten and a quarter million (;f trees growing, 
which, at tho average yield, would produce about 63,000 tons of 
liute. From the Madras Presidency there was shipped to Bomlmv in 
1872-73 43,958 cwt., besides about two millions of the nuts unhuskr-d. 
In Pinang there are half a million, Or more, betel palms, producing 
upwards of 3000 tons. The Podir coast of Sumatra produces an- 
i^ually about 4700 tons, of which half is exported. The Chinese 
receive from thence 3000 tons, besides as much more from Cochin 
China. When there is not an immediate demand for tho nuts they 
are stored in the husk, but insects attack them freely. Of tlio nuts 
pniduce«l in Travancoro, 300 tons of prepared nuts aro annually sent 
to Tiiinevelly and other parts of the peninsula, and about 3,000,0()0, 
npe nuts, in the husk, to Bombay and other places by sea. The local 
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modes of preparing the nut for use in Travancore are as follows; ^ 
Those used by families of rank arc collected while the fruit is teii<i( r 
and the husk, or outer pod, is removed ; the kernel, a round fl* sLy 
mass, is boiled in water. In the first boiling of the nut, when 
perlv done, the water becomes red, thick, and starch-liko, and tins is 
afterwards evaporated into a substance like gambier or catechu, lli,. 
boiled nuts being now removed, sliced, and dried, the catechu-liko 
substance is rubbed on them, and when dried again in the sun they 
become of a shining black colour, and are ready for use. Whol,; 
nuts without being sliced are also prepared in the same way for uw. 
Ripe nuts, as well as young nuts in the raw state, are used by nil 
classes of people, and ripe nuts which have been steeped or kept in 
water, are also used by the higher classes. 

At Pedir, Acliocn, aiid otlier parts of the Esist, botolnuts arc .stdd 
by the loxa or laxar, which weighs about 168 lbs., and consists of 
10,000 nuts, with from 10 to 25 per cent, added, according to tin? 
bargain previously made, to make up for nuts which may bo worm- 
eaten or othorwiso dainagod. 

The nut is conical, but vju'ios, in some having sxn elevated a{)( x 
and small base, in others a large base, and a very sliglitly eh;vat( d 
ap<5X. The nuts are gatliered iu July and August, though not fully 
ri{K3 till October. The quality of the nuts do^ not at all dej'Ui<l 
upon their size, but upon their natural appearance wlicii cut, indi- 
cating the quantity of astringent matter contained in them. If tin* 
white or medullary portion which intersects the red or astringmii 
part be small, has assumed a bluish tinge, and the astringent juirt 
itself be rod, the nut is (considered of good quality ; but when th<‘ 
medullary portion is in larger ([uantity, tlui nut is cousidcrod umv 
mature, docs not possess so much astringoncy, and is therefore not 
so much osteomed. 

The arcca nut fibre is worthy of mdico because of its capability of 
being turned to many useful purposes, especially as it has a soft aod 
cottoii-liko feci, and is capable of being spun into twine. Moreover, 
iiiimenso qmuitities of the busks are now thrown away, and should 
this fibre be found capable of being made into paper, or turned to 
other useful purposes, of which no doubt is entertained, it may bo 
collected in large quantities, and at little cost. 

The Nagar division of Mysore, in consequence of its bill tra< ts 
and moist climate, offers peculiar facilities for the cultivation of thin 
palm. So we find almost every hut sheltered by a shady grove oj 
these trees, whose slender forms sway with the breeze, and whono 
fringy tops, whilst murmuring amid the mountain solitude, cast a 
fragrance around from their aromatic blossoms. 

The land most congenial to its growth seems to be a level cut <»ii 
the slope of a bill, or some sheltercii valley rich in vegetable deposit 
That it is a tree requiring manuring like the plantain is obvious, from 
the trees requiring trenching and manuring round annually to ensuru 
a good crop of nuts. 

The ripe nuts are gathered, and, after being peeled on a shai]) 
knife fixed on a board, are cut in tw'o, and dried in the sun. Another 
process is slicing the nut and parboiling it. 
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The Mysore nut is considered superior to all others, and forms 
four-fifths of the consumption in Madras. 

The nut imported from Ceylon and the western const is not so 
rinch appreciate*!, and eoinmands a much lower price in the market. 

The land devoted to the arcca and cocoanut palms in Mysore 
amnuutH to 48,000 acres, of which the bulk (43,000 acres) is muliT 
-ireca trees. The quantity of betclnuts oxporte<l in 18()'J was hOGO 
i..,is. valued at 300,486/. 

In the northern coasts of Achocn, 08p(?cially Pcilir, much attention 
is given to tho Aroca palm, and largo quantities of betelnuts are si'iit 
t(* Penang and tho Coromandel (;oast. Tho total production is osti 
mated at upwards of 700,000 piculs yearly. In 1871 114,813 piculs 
»vere 8hip])ed to Piming. 

The followmg table gives tho exports of Aroca nuts from Ceylon 
fi »r a series of years : 


\\l\T\ 

— 

OuaJitity, 

Vrtlnt*. 


l^u.njtuy. 

Vnliii'. 



£ 


iVVlM. 

.c 

1S50 

08,251 

12,007 

180)3 

08,400 

51,301 

IS;)1 

7H,u;tO 

54,800 

1804 

54,320 

40,71.5 

1S.V2 

71,7Ui 

.02,230 

1805 

02,010 

40,00.2 

Iholt 


40,433 

1800 

04,540 

74,080 

is.H 

40,201) ^ 

32.175 

1807 

00, 1,50 

74,300 

lSj5 


42,101 1 

1808 

03,731 

70,208 

is:a> i 

00,420 

50,183 1 

1800 

07.750 

.50,822 

isr>7 

47,504 

45,438 ! 

1870 

70,558 

(;.5,.50l 

1 s:>H ' 

00,088 

51,810 1 

1871 I 

00,543 

1 02,. 504 

ls;,o 

40,072 

11. ill : 

1872 

71.715 

1 oi,;h8; 

IStiO 

75,000 

50.007 

1873 

140,484 

85,300 

ISCl ' 

00 , 558 

52,1<)8 ; 

1874 

120,820) 

108,730 

I 

65,072 

41,520 i 





111 Europe there is little demand bir betclnuts. Small quantilies 
arc occasionally received. They are grat*d and given to liurses as a 
|ir* ventive of diarrhoea, and burnt into charcoal for tootli-jiowder, 
riTui sometimes they arc turned into small fancy artich's, bueli as 
I'l bracelets, etc. 

The leaf of the Betrl Pepi’ER (Piper Beth) is insepiirable from 
the use of the betelriut, the slices of which are wrapjs d in a leaf of 
that plant, over which a small quantity of ehunam or lime is spread, 
t^' Hhieii a fine })iiik wdoiir is given by mixing a little turmeric. 

44io sltrub is c ultivated all over India in most districts. In 1870 
thenj woro 16,000 acres covered with it in Miulras. It is planted in 
roAH, requires a moist situation and a rather rich soil. 

*^1410 plant ha-s been found wild in Java, which is probably its 
cative country, and is extensively cultivated in the Malay countries. 
In Bengal it is grown within a fenced enclosure, covered on all siflcs 
Old on tho top by reeds. Its use is considered in tho East to he 
‘oridiiciYo to health. It suds as a powerful stimulant h) the salivutnry 
^'lan<ls and digestive organs, and him been found to l>c an excellent 
I'resorvative against scurvy in long soa veyagos.* 

* TiiC Indigeij -ijs Orugs of Indiu. 
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Tho betel pepper in cultiTated at Zanzibar, where the use of the 
beteluut preyails as it dues in the Comoro Islands and at Bombay ; 
but tho custom is not in vogue in Arabia. The betel palm is also 
grown on the island of Zanzibar. 

The Date Palm (Pha:nix daciyliferay Lin.) flourishes in all tho vast 
r€igioi>B of tlio tropi<' of Cancer, from tho Atlantic Ocean to the valh y 
of tho Indus, between 12'' and bV N. lat. Tliroughout this immense 
space, it is, witli tho bamboo in Eastern Asia and tho cocoanut in t)ie 
crpiatorial regions, the most precious gift of nafuro to man, for it 
coiitrihutes to all his most essential wants, food, clothing, lodging, 
cooking utensils, &c. 

The date is tho special tree of tho Saharan regions. Its con- 
stitution, temperament, and habits particularly suit it to tho Afriain 
elimate* which is cspcciully cbaracU;rizod by the deficiency of ram 
Olid the digressions of temperature. Its fruit is tlio source of 
Hiistonanco for tho nomad or sedentary people scattered over its 
immense countries. It is the most common tree in all the valley of 
tho Nile, and is found in greatly iucreasing numbers from the village 
of Ibrim in Lower Nubia to the Mo-diteri anoan. Tlu', dates of IJ[)]'( r 
Egypt and the Oasis are the most delicate. They are not left t.; 
ripen on the tree. After being gathered and exposed several dayh 
to tho sun they god ripe, and an* then a very fine and sweet fruit. 
The date palni has from two or six to twelve or fourteen sjiadiccs. 
When these are too numerous, it becomes requisite to remove soino 
in order that the trei*, may not bo weakened or tlirown down by tlm 
weight of the bumdios, and tlio fruit being too numerous would not 
be of such g(K»d quality. P'our hundredweight of dates have bttu 
gathorcsl from one tree in Egypt. 

Although the countries whero the <late flourishes best are cbiirac* 
terized by an absence of rain, it will not fruit without its roots Are 
vvidl watered. Heuce there is a native proverb that the date must 
have its head in the fire and its mots in tho water, proving the neces- 
sity of frequent irrigation. 

Tho date palm, cultivated and attended to from time immomoriul, 
has pro(luc«'d in tlie hands of the natives as many varieties as our 
most carefully cultivated fruit trees. There ore reckoned not h ss 
than uiiioty varieties of dates in the Zihan. Dr. Edward Vogel, who 
paid considerable uttentiou to this subject, wTiting from Murzuk, in 
Feddaii, gives a list of thirty-seven kinds, with full desCriiitioiis and 
figures, in ‘ Bonplaudia.’ * The largest (and what appears to be the 
b('st) is 2U lines long and 10 in diameter'; the smallest by o. 
The Arabs enumerate thirty distinct varieties. The difterent dates 
are of almost every coloiu* except pure white and black. There are 
not, as is tho case with our apples and pears, early and late sorts, but 
all arrive at maturity pretty much about the same period (rcsbucted 
to within a fortnight)^ which falls in Fezzan about the lat^r part of 
August, in other parts one or more mouths later. Besides those 
destined for homo consumption in tho coiiutry, dates ol a super] ot 
qmdity ai*c gathered, and, after bciug prepared with great care, fetch a 

■* Yoi. ii. j>. 74. 
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1 i price in the markets of Europe. Several Parisian mcrchaiits 
wiUiiu the last few years have given importance to this trade, by 
,roceeding each year to tlie seat of production in Algc'ria, and pre- 
Lnng on the Bpot, by special mtales, largo quantities of dates, for 
France, which replace with advantage those formerly jiroeurcHl from 
Tunis and Egypt. Tho region of Ziban, to tlio south of the provineo 
of Constantine, is tho part of Algeria wliere tho culture of tlio date 
occupies the largest surface, is carried on with tho greatest care, ami 
^vhire tho fruit is of the host quality. Tliis region incluih^s nineteen 
oases of which Biskra is tlic principal. Laghouat, in tlio provinces of 
Ab'cr, is another centre of production. .Mgcria might take a con- 
Bidcrable part in this commerce by direct comimmication with 
Eugland, or through Marseilles, of the dates of Laghouat and of 
Constantine, a large part of which are sent from Tunis. 

The principal production of Touggort, 8oub, and the oasis in French 
territory, is tho date, and there are about 121,800 palms sid)ject, to 
Uiatioii, but tho total iiumbtu- is nearly double tluit. Eacii tree yie lds 
about U. return yearly to its owner. Estimating the averag<‘ yield 
per tree at 100 Ihs., there w'oiihl bo a total product of 02,150 ewt, per 
amiuiii. There are two qualities of daliB produced, thi; nour^ 

tho best, which sells at 80 francs tlie cut., and tho Hhars, or ordinary, 
at 20 francs. 

In (ioleah, in tho Groat Desert, there arc about li>,000 date palms, 
tif which 14,000 are in full bearing. 

Tho best trees aro thos<i pioducial from slijiped plants. Those 
raised from seeds are much longer in Jivriving at maturity, and are 
uuuierolly poor. When ilic slip, taken from tho foot of tlie shun of 
an adult tree, is first planted, it must bo watered daily for six W(5eks, 
and every other day for the next six weeks ; after which tho trees aro 
watered once a week in summer, and every month in winter. 

The nut does not eommenco to germinate under six months or a 
uur .'liter planting, and the gn.wth is very slow in the, first two 
years. In a favourable situation it will begin to fruit at six years, 
and lusts to seventy yc.ars or irioro. 

'fhe (I'ee coiunieucea to yield fruit alK>ut five or six years after 
piauting: but it is not till aft^r twenty or twmity-fivo years that 
it coincs into full bearing, and thou it will endure lor about one 
hundred and lifty years. A date tree iu full bciiring will ])r()<lii(X3 
<^'ght or ton bunehes, each containing 12 to 20 lbs. of fruit, which, 
at an average of 1 11 lbs. of dates per tree, is at the nito of 14,100 Ihs. 
per hectare (2^ acres).* 

Although there aro so many varieties of tho date differing in size, 
f'^riiK and quality of the fruit, they may chiefly be divided by colour 
mto three classes, red, y<dlow, and whitish. 

The dates, after liaving btion gathered, are dried in tho sun, and, 
when quit© hard, sfinietinies buried in tlio sand. They may thus be 
preserved about two years ; but generally after eighteen months they 
lire attacked by worms, and in the beginning of tlie third year nothing 
remains of them save the stones. As an evory-day food, dates are 

* H.iHy, “On the Cullurp of the in Algem,** ‘Bulletin of the S<Aicty o( 
•"‘‘-climAtisation,’ Paris vol v. p. 68 
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conBidcrod very heiiting, iu consequcwco of which they are not niiuh 
used on joiirneys, m (Lansing great thirst. Tlie most relishing uivi 
wholesome way to eat them is when made into a paste rnixcvl wiili 
barley. Each year the lowest ring of loaves falls off, so that 
age of a palm may be roughly calculated by tlie notches on the st, 

It will boar for at least two hundred years, but alter a ctuitorv 
its fruit begins to decline, and it is generally then cut down 
building purposes. Eacli proprietor has a right to two hours’ ’,\at. r 
in the day from the stream which passes by his grounds, and tJn^ 
right is always spcciGcd in the title-deed by which ho lioliis hn 
garden. Before the dates arc ri})e, each family is b<)und t') sd 
apart one tree, all the fruit of which is consecrated to the servltT 
of the Mosque and the use of the poor. From the juice of tin- 
tree is made a fermcnhnl wirie or liquor calicHl lajuni, of wliich 
tho Arabs are very fond. In its fresh state it has an insipid ta-t.- 
like new boor. Tt is produced in Egypt hy simply making uu in- 
cision in the top of tho tree, reaching tlio centre. A tuht; is 
litted, through which the sap flows into a bamboo-joint vess<l 
Tho j»ahn thus yields -abt^ut ten quarts every nujrning, Tho 
Egyptians bleed th(5 tree cv(U‘y two months, sometimes every d.iv, 
to prevent the* healing of tho wound. Tho opemtiou will kill tfu) 
tro(' if c<mtinucd too long, but cautiously practised for a few 
will often invigorate a sickly or ill-hearing palm. Tho cabliagc, 
heart of tho date tree, is also eaten, and the taste approaclies lijiii . f 
a swiiot potato, hut it is never cut unless the tree has accid(;iit.il!v 
fallen. 

Tho buuclu'S of fruit are aus[>oiided by peduncles as tliick a> ft 
man’s fist. The yellow dates are tho smallest, and the black g. et- 
nilly tbo largc^st, but thoro is a larger variety (»f the yellow ilato. 
Tho fruit does not all ripen at once, but o^icli date matures sepanildy. 
and, falling, makes way for another to ri}>en. 

In this dried state they form the principal food of tho Arabs, fin i 
are ostceniod by many other nations. Tbo crushed dab's, which 
arrive in Europe in mass, arc tho inferior aud damaged sorts. 

At tlic time of tho collectiiui of the rijx) fruit, receptacles, walh i 
with masonry, somothiug in tho form of largo oil jars, arc prepared in 
the yards of tho Iiouscs to hold tho dates; fihese will contain from 
2000 lbs. to 6000 lbs. Mon tread tho dates down, adding from time 
to time a little water to soften them. An opening is left at the- 
bottom to allow tho syrupy fluid to bo collected. This is eaten with 
butter. In tlio winter this mass of date paste or cake, is commenced 
upon, and it is so solid that an antelope horn, or some other hard 
tool, has to bo used to dig it out."^ 

Tho date palm is found growing in Central Africa according to 
Dr. Baikio, as far south as Lukoja, 

Its various useful products are very numerous. The petiole, or Icmh 
stalk, is employed for fences, and other supports. The tow from th*' 
leaves is spun, used for stuffing saddles, and serves as tinder. Th. 
tibro it yields is of use as a textile material ; of it are made ropc; 
for wells and cordage for vessels, as it is not impaired by sea wafer 

* “Tho Commerce io Dates in the Souf,” * Expiorattur.’ Paris, vol. i. p. 319. 
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Tho fibre is obtained trora the terminal shoot of the tix)*), and also 
from the leaves. The pedanclo which bears the fruit )'ield8 a 
very strong thread', of a silvery white, resembling that (»f tho agave, 
wliich IS used in the baths as a friction rubber. From the split 
leaves of the palm, or with its folioles, mats and baskt'ts are made, 'as 
well lie chairs (5r seats, at a very low price. Tho trunk is employ<‘d as 
posta by carpenters ; tho wood is compact, and easily cut into thin 
jdanks, which take a fine polish.* It may, indeiid, be called the pine 
woikI of tho desert, for it is the only long and straight timber to bo 
ne t witli in tho regions where it tloiirishes. FroTu tho uiivipe fruit 
.spirit and yinegar, and syrup or molasses, can bo made. Tho enished 
ki i nels or seeds of tho fruit are given as food to donu stic animals, 
]m iug greedily oaten by camels, goats, shc<‘}>, liorscs, and dogs. 

In Fgy])t there are 1,000,000 female date palms grown, and tho 
annual production of dates there is estimated at ir>.i)()0,0li(^ cwt. 
aiininillv, hot they are noarly all locally consumed; only from dOO to 
70(» tons being exported yearly from Alexandria. In Fgypt about 
tfiirty distinct varieties arc enumerated Those best knowi) are a 
sb^iuclcsR kind, tlie dates of Assouan, vSioiit, Kdfoii, id tlie oasis near 
Ksiioh, Ilelwa, Minieh, and Menchiek. The dates of Fjiprr Fgypt 
and tlio oasis aro the most delicate. 

'riio line yellow dates of llosotta and Biirlos arc preserved, and 
much sought after in Europe, and might become tbc object of an im- 
|tortiint coramorco. In preserving them tho epidermis is removed, 
uiul tlio two ends cut off; the stone is taken out by means of a small 
piece of woo<l, and the fruit thus preserved is boiled in water to 
soften and separate an aslriugont princiide; tbt'y are ihmi pla(‘.cd in 
a bucket to diain, after which they are put in a glazed pot. d’liero is 
then added some hot concentrated sugar, in which they are left for six 
hours. At tho ond of that time the syrup, having lost its c’onKistency 
by reason of its mixture with tho water confined in the, dales, is put 
on tlie fire and concentrated as l^eforc. Some more (lat<;s art! then 
added, in wdiich [>arched almonds have been placed, or some pistachios 
iiisteivl of the stones, in order to keep them from getting out ot sliajie. 
It is then boiled again, until tho syrup becomes m(*re Hidid,iiii<l afUir- 
wards put into earthenware pots. When emd a little pulverised 
Migar, iiiipreguated with essence of lemon, is added to flavour it. 

The principal revenue in Tunis is derived from their cxcf.-iloiit 
dates, which ore exported in large quantities. Accord iug to a roomit 
einimeration there werp 88fi,554 date trees in tho Eje.rid, om of the 
most yiiportant provinces of tho Itegency, which an* raxed by the 
govtrnruent. As the young trees are not included, and tliero are 
grounds for believing the calculations made to be iiicerreot, it is 
presumeil that the total number does not fall much short of 2,000,000, 
^vhieli produce 300,000 ewts. of dates, valued in tlio locality at 
487,000/. The ordinary kind of dates aro mado into a paste or 
^ake, which forms the staple food of the Bedouin Arabs in the 
Sahara. It is highly nutritious. The dates are somotimes eaten fried 
ill butter, or simply with fresh butter unci>oked. In former times the 
iliief market for dates was Touzer, to which tho merchants from 
Ethiopia resorted with slaves, whom they exchanged for a very few 

u 
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hundredweights of dates, but this traffic has now ctiased. There were 
exported from Tunis in 1873 dates valued at 13,080/. ; in 1874, 7,fj3r,f. 
From Tunis in 1871, 37,000 ewt of dates were shipped direct, bm 
owing to the heavy export duty levied upon them, a good many ai. 
smuggled over the Algerian frontier. The duty is from two to u n 
piastres per cwt. according to quality, those of Degla paying tin- 
highest rate. From Morocco about 4000 cwt. are sent to the Loudon 
market. 

Bagdad sends away 3000 to 4000 tons of dates yearly. The date 
groves of Bussorah are of great extent and value, forming an almost 
unbroken lino of from one to three miles in depth along both Imuks 
of the Euphrates and Shat-ol-Arab, from Mcdinhab to the sea— tliat 
is, for more than 140 miles — and yield annually from 40,0<»() to 
60,000 tons of dates in a good season. In 1869 the produce 
but 25,000 tons ; in 1870 rather loss. Owing to a succession of culd 
north-westerly winds, which prevailed during the spring and early 
summer, while the date palms were still in flower, much of the fruit 
failed to arrive at maturity, and the crop gathered in the autumn was 
both poor and bad. In ordinary years about 83,000 tons are pru 
duced in the Turkish portion of this district, and 26,000 tons in that 
under Montofik rule. About half the above may bo roughly stak'd as 
consumed in Bussorah and in the interior, and the other half exported 
to the Persian Gulf ports, India, and England. 

The kinds most oeteemod are hullowee, zebedi, and khudthcrawee ; 
the other varieties, of which there are no less than 36, are known iu 
commerexi by the common name of sayr. The quantity of each kind 
produced in 1873, and their range of price per ton, according to the 
report of the British consul, was as follows : — • 


Hullowcc .. 

Kbudtberawco 

Zebedi 

iiraetui 

Sayr 


Quantity. 


tons. 

(5,404 

2,377 

1,937 

412 

24,62.^ 


Price. 


£ <. 
15 16 
10 13 
13 15 
10 12 
8 9 


The dried dates are pulverised, and this meal is carried with them 
by the Arabs ou journeys. By allowing the dates to ferment in 
water, a vinous beverage is obtained, which is also much esteemed. 
When the fruit has been left to ripen thoroughly on the tree, and has 
attained a fine red colour, it is too soft to be dried, and hence is made 
by pressure into a solid cake or mass called “ adjoue,” and with ns 
“date-oake.” A great quantity of this is sent frdm Bussorah to 
India. The Arabs of Sinai make a date-cake into which they pnt 
almonds, and then wrap it in skins. These bales of date-cake are 
sold in Cairo during the winter. In tm veiling, dates soaked in water 
form a mild and refreshing drink. 

The consumption of dates is not large in the United Kingdom, 
of late years wo have no official returns, as the Board of Trade does 
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not consider dates and various other minor fraits worthy of record, 
lu 1860 only 11,300 cwt. wore received. Tho imports in later years 

wiTO : — 


VeAr. 

QuAntlty. 

1 

Vfclue. 1 


cwte. 

£ 

1867 

33,443 

35,393 

1868 

3 .*^, 112 

35,223 

1869 

18,775 

32,957 

1870 

93,873 

1 

70,611 ! 


The Sprinf Date (Phmix sjtinosuSf Thonning) is mot with in tho 
delta of Nun and Brass, AVest Africa, and in some parts of Central 
Africa, generally with the oil palms. The loaves uro exttuisivoly 
employed in Nupo and Zareya for making tine mats. This palm ox- 
t(‘nds from, tropical Africa to the Capo Colony, whore it is iuiiigonous. 
Dr. Kirk found tho green bunches, if immersed in wate r for half a 
day, suddenly to assume a scarlet huo, and then tho astriugoiit pulp 
to become edible and sweet. 

Tho Wine or Bamboo Palm (UapMn tom/cra,* Boauv. ; Sagua 
i'inifera, Poirct ; Me^roxylm vtni/era, Spr.).— This West African palm 
is constant along mouthi^and in deltjis of rivers; also, according to 
Dr. Baikie, inland, in moist places in Ibo, Benin, Yoniha, Dahoiui, 
(tc., and still farther from tlio sea, in Kordrofa, Adamawa, Baiitsi, 
Ydriya, Gbdri, Ndpo, Karnbari (as far as near to Yadri), Bdrgd, 
Gurraa, and along the road to Gonja. Tlio greatest known distanoo 
from the sea is the town of Kuno, and more than 400 iniJes from 
the Bctt. 

Tho dried piunro of the leaves used for making ropes, pretty hags and 
mats, dyed hats, and for tying thatch. Long midiib of leaves, often 
upwards of 30 feet in length, used in construction of roofs of hr)UHi*s, 
for jKiling canoes, for making seats, couches, Ac. Tho soft insido 
part of this used for making a largo kind of mat used in travelling, 
and called by H ansa and Ndpo “ M^mme.” Sap used as a kind of 
palm \vine, termed Bourdon, and much relished by the drunken 
savages of the coast. Fruit occasionally eaten (the raosocArp), but 
bitter, and in a few places, as in Kdpa, oil is made from it. Tlie fibre 
of the midrib is also woven with coHon into a kind of cloth in Beix^u • 
and Yoruba. ♦ 

The Doum Palm of Upper Egypt {Hyphene Thehaion^ Mart. ; 
if. criniia, Gaert.), grows away from tho sea. The fruit of this is 
nmoh larger than that of the date palm, and is equally nutritious. 
The pulp of the fruit is brown and mealy, and Wkn both tho taste and 
colour of gingerbread ; hence one of its common names is the ginger- 
bread tree. The spongy, internal portion of the fruit of this palm 
forms an important article of food, and when mixed with an infusion 
of dales, if constitutes a cooling drink, much proscribed by the Arabs 
in febrile affections as cooling and demulcent 

The kerael is turned into beads for rosaries, and littlo perfume 

u 2 
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cakes are made of it at Kiino. Tbo leaves are used for mats aiid the 
tot kind of hats in parte of Oeutral Africa. Dr. Baikie states tliat 
the most southern station for it is Lukoja. 

The Dwarf Palm (Chamcerops hmiliH), in Aral) called Doum, ig 
widely spread over the Algerian Tell, and particularly the de})art. 
in(;iita of Alger and Oran. Its proBeiiee is a sure indication of 
soil, in eoiisequonco of tho depths of its roots, which form at 3 hot 
or more below tho siirhice, an inextricable mass, the removal of wliidi 
renders tho elearanco of theso paltiis from the soil for cnltivutioii n 
serious and expensive affair. The dry portion of the alluvial tdjclu 
of tho .littoral is that wlun-c they most abound, for they wonld p. ri^ll 
in a wet or swampy ground. 'The value of the loaves has n<nv caiiscd 
the plant to 1)0 < ncmiraged rather than destroyed in localities distunt 
from towns where land is not v< ry valuahlo. 

Northern Africa gcnerully is covered and infested with tliis siirnl), 
which multiplies rapi<Uy, and was long the pest and grievance of ll;o 
colonists, who were obliged to grub it up. But now it has becoine a 
nsofnl aid to industry, and, instead of being considered a haricn itvd 
worthless plant, it ha^^ become a sonreo of profit and ci'inmoici*. 
Properly propa);gd, the leaves fiirnisl) a fibre which, dycsl black, 
twisted, and curled, furnishes a vegetable liair, that can bo employed 
like horsehair, as a stuHing material in u]*]iolstery, or in matting. It 
•[losseHses two advantagtss oy< r the animal iilfro which have led to it.-? 
extensive employment, viz. those of being ‘exempt from insect destruc- 
tion, and 75 pt'r cent, clteaper than horsebuir. The leaves are i mv; 
sold on the spot for about two to two and a-hiilf francs the cwt,, ki'-I 
a man can cut f-ay 100 lbs. a day. It is geiicrally tlio Arabs luiii 
Spaniaids who a|)ply tlK-msehcs to this work. The first id* u (f 
nsiug the leav<-s of this indigeiunis plant of Algeria as a snbetifntc 
for lorsehair in ujdiolstcry is due to a I\I. Ayerseng, who took out a 
patent for it in 1817. T’his maTMifactnrer Lad great dirticnlty at fi>t 
in carrying it into (‘xeention, but the necessity for clicap arti' Ic^, 
which increases daily, greatly aided him, and chtablisbed the rtuu- 
tatiou of this substance. If it has not all ibe gncwl cpialitici- -f 
horsehair, it dues not want fur snpplonesR and rdtiMl and, ncv-l 
with it, greatly rednivs the cost of stufTing in b< ds nnd fnniil'uv. 
'riio form in which the raw material is bought fur working is afu r 
the leaves have been combed oy stripped, d'his is a very siinuiii 
‘operation, which requires but cliea]) tools, and can bo carried on i'V 
'wojnen and children. ^ A* good operator on the Imndfnl of leaves ciui 
prepare 90 lbs. to 10011>s. of dry fibre, which, at tho current prict ( f 
12 francs the owt., ^rives a retuni of 5^ to 0 franca per day, with tlu; 
mere aid of a child eight or ten years old, to cut off tho loaf-stalk*? 
and gather the ieavcdtfuto handfuls. Many native families find tic u' 
means of existence in this occupation. The men cut and gather 
leaves, Aid the women and children comb and prepare tlnmi into 
fibre. This is n new^ example of union of the two races in labour, 
and a hopeful instance of their permanent fusion in the fuliim- 
The combing or preparing the palm loaves is also a great resonrey 
for the French colonists in the period of rest between the harvest an 1 
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tlie tiret lal)Ourfl of autuiuii. Tho fibrous tlinuul, wheu dry, is hundod 
over to the manufaetiirer. Tlio hair, eullod or green, is twintcxl 
* 11(1 curled in its raw state, and packcMl. ¥or black tho fibre is 
tiri't dyed, by Ixiiug ])assed successively through bafhs of Bulpliato of 
iron and logwood. It in then tv^nstcd, and tho • nrd agiiiii .lyed. TJio 
firm of Avorseng, of Algr.r, at their works El. AtiVoiin, works uji 
aniiiuilly 3,r)00,U00 kilogrammes of tiry tiliro, representing about 
iloiihle thet quantity of leaves, tho average yield of fibre being 

ah mt oO per cent. Tlie price of the uudyed fibre is '?A or 2‘2 francs 
th(? cwt., of good black dyed, 29 or 30 ffancs, and of superior, 35 to 
francs. In the dejiartiucnt of Oran, jMessrs. (tiraud Brothers, 
in tluir largo enclosed works at Eckniuhh covering a space of .5 
acK s, pr<q}iire daily GO bales of 2 cwt. eacb. "I’lio couil»ing is ollectcd 
br lucanH of drums with needles and knives, ivork<‘fl by a l‘2-lior80 
powf r stt am ongine, at a speed of 300 revolutions ]m*i minute. 

i’liey also heat their dye vats hy st« am, wliich is much more eco- 
ijoiiiiea) than the application of direct heat. Anotber Algerian firm, 
,1. ami J. Mathieii, whose factory is at Arhra du llgeitdol, in the 
plains of Chelitf, by a particular process, prepare a blaelaand brilliant 
( rill Yegdtal u'ithoiit smell or dust, of wliicli they turn out lODO cwt. 
a im-iuh at 30 francs th(^^;\vt.. the undyed being sold at 20 francs. 
ThiH fibre, like the es}»ai to, is also twisted into ropes and cables, it 
lets long lieon used as a }>aper«material in conjunction wiili esparto 
am] rags. The ‘ Akhar/ a newspaper of Algiers, is printed on paper of 
this kind, and (piantitd k have Ixmn importer! from time to time for 
list" at Lloyd's paper mills at Bow. It is not, however, held in much 
( stimuiion for pajxn' -making, as there is a goo<l <h;ul of waste from tho 
toiigli leaf-stalks, and it rc<tuii( s a consideraldo q'lnuitity of ebemjeals 
to hhimli it. In 1867 the export of leaves of the dwarf palm from 
Algeria was to tho value of 21,000 fraucti, crin vog('tal, 7G3,0tt0 francs. 
The sliipijieuts of crin vegetal, which were only 19,000 lbs. in 1315, 
reached 3iG.0o01bs. in 1353, wore doubled two years iutor, qua<l- 
nif)l(‘d in the space of four years, and in 1860 amount(.*d to nearly 
‘J. )(M)^l)00 lbs. In 1865 they had readied treble that amount. 
•11,000 ewts. (>f crin vegetal was shipped from Algeria in 18t)8, and 
the value of tho fibre prepared in tliat year in the colony is stated to 
liHve l^ecn about 90,000/. 

d'lio following figures show the exports (always progressive) of 
later years, in kilogrammes, besides a small quantity of rough leaves: 


Yf-ar. j 

Crin Ve^rpUl. 

Lftavwi. 1 

18011 

4,835,630 

i 

14,085 

1870 ! 

3,851,282 

65,436 

1871 j 

4,252,780 

1,171,737 

1872 I 

1 

9,011,919 

199,100 


Tlio quantity of this vegetable hair sent to foreign countries in 
1872 was 2,394,000 kilogrammes. The shipments, wliich were for- 
rly limited to France, are now extending rapidly, dcmancls having 
^I'l iiug up in various couutries, especially in England. 
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The first shipments of rough palm leaves for paper-mahiDg wero 
made about 1852, and tho following have been the exports since : 


Kilo*. ' Kilos. 

1852 55,820 1857 24,400 

185:1 15,187 - 1858 17,4S2 

1851 207, HHO l 1859 131,085 

1855 204,160 | 1800 26,159 

1850 502,805 1 1801 .. .. 91,723 


In 1871 it reached tho largest quantity, 1,171, 7117 kilogramme? • 
Bince then it has dropped again. 

There is an extosivo trade carried on in other palm loaves, sncli as 
tho Palmetto of the Americans {Sahal Palmetto, Lodd.), the Ihrinax 
argeniea, furnislfes a sinnet, or chip, wliicii is woven into hats, uiul 
there is a large import of palm leaves for plaiting, into China, but those 
scarcely deserve special detailed onumcration ; suffice it to say, tliat 
there was imported into the port of Shanghai, in 1871, 1,755.117 
piculs of untrimmed palm leaves, and 231,091 trimmed palm leaves 
for making fans. 

The Attalea genus of palms are nearly all natives of Brazil ; one 
or two species yield the valuable brush fibse known as Piassaba, an-l 
a species common to British Honduras (A. Gohune, Mart.), was l ecom- 
moiulod to notice some years ago, from the fact of its nuts yielding a 
goo(^l, useful, white oil. 
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SECTION m. 

the tropical cereals and starch- 
producing PLANTS. 

INDIAN COKN. 

Thk importance niid value of Indian Corn {Zm Mayi^) in tropical 
and semitropical coimtrica, aro too well known to need illusti*ation. 
On every part of tho globe where the hand of civilization han bn>ken 
the turf, this beautiful ^rain rocoivos a largo Bhare of attention. In 
the western continent it is raisod from Canada to Patagonia and tho 
ii>landg of tho South Seas, through almost evoi^ varietr of cliinate 
aiul people, and over an extent, from north to Buntli, o4‘ ihoro than 
70()0 inilcH. It was Introduced into Africa by the Portiignefle in tho 
sixteenth century, and is cultivated more or less from tho Mctliterra- , 
nean Sea and the Libyan Desert to tho Cape of Good Hope. In Java 
ttii'l the Asiatic islos it forms an important product. In Central 
Asia it is known and valued, as well as in Australia and tho islands of 
the Indian Ocean. In Europe it is oxtousively produced in Hungary, 
Lotubardy, Franco, and Spain, and wo might almost say from tho 
Pral chain to the Atlantic. No grain could secure such favours from 
all parts of the world except from its intriusic value. No other 
cereal, in fact, except rice, is so extensively cultivated. 

Its flexibility of organization maktis it very easy of adaptation to 
climate and s(jiL Though it prefers moist and rich soils, with strong 
heats, there are varieties of it which can he raised in tropical climates, 
at a height of more than 9000 feet above the level of tho sea. I ho 
warmest regions of the torrid zone produce maize in abundance, 
where three crops can be taken in a season, while tho short summers 
of Canada have a variety adapted to them. This cannot be t^id of 
rice, which requires great boat, and cannot endure a climate oi high 
latitude. 

Indian com ripens at a time when most other grains have been 
harvested ; it therefore fumishes employment, whoji there would 
naturally be but little olso to do. But what gives to Indian corn its 
great importance is the actual amount of nutritive matter which it 
contains. It is said to be third in this respect, wheat and rice con- 
taining a somewhat greater amount, though many place maize second 
only to wheat. 

No plaut is more beautiful, and none so Acll suded to the vurietits 
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of climate; for, anywhere between the 43rd degree of north latitndo 
and a correspondiug parallel south, it may be grown in the greatf-gt 
perfection. Its ease of hybridization has produced innumerablo 
v^ieties, suited 1# every kind of soil and every degree of temperatiir,*, 
from the tirac-eniluring hard corn (d’ Canada, to the Stowclls' evtr^ 
green for boiling in the unripe state. Wo have it suited to BiimiTUi-g, 
varying from three to six months ; thus W'G find it in the north 
rcMjuiring but half the time for its growth that is requisite in the 
south, and still in each locality are kinds appropriate to the different 
lengths of summers. 

United Statt's.—Wo may say of the Indian com crop of Amorieii 
what Mr. Webster said of the turnip crop of England, that “ its failure 
for throe succesHivo years would nearly bankrupt the nation.” 

Fortunately, however, by the recent improvements in agriculture, 
they are enabled, in the growth of this crop, almost to defy drouglit, 
and to render every variety of soil suitable for the production of 
maximum quantities. It is the food of both man and animals ; and 
even its stalks, by proper treatment, have been rendered equal 
in value to the whole lal)our and expense of raising the cro]). 
To it America is indebted for her fine hoof, her plentiful supply of 
pork, and also as an article of human food. Jt is tlie plant of tho 
ciountry ; and the olive branch might with propriety be taken from 
the claw of tho nationul emblem, and the Indian corn j>lant8ubHtituU (l 
in its place. ‘In proof of the American origin of this plant, it may 
bo stated that it is still found growing in a wild stale from the llocky 
JVTountains to tho humid forests of raraguay, where, instead of having 
each grain nuked, as is always the ease after long cultivation, it in 
coinplotely covered wdth glumes, or husks. Columbus found tlm 
natives of Hispaniola cultivating it hi extensive fields, and tloH*; 
of other pW^es visited by him wore also in possession of it. The first 
Englislimen by whom it was cultivated, wore they who settle<l in 
Virginia in 1700. 

In England all cereals used as food for man are called “ com ; ” but 
those who first landed in* America from that country found a new 
cereal, also used as food by the aborigines. They added it to tin ir 
catalogue of corn with the prefix of Indian. As it had been for ageti 
the main dependence of the Indians, so it has since become the n al 
staff of life to thirty millions who now occupy their places, while it is 
gradually making Us way to favour among other millions in Europe. 
The pioneers give no accounts of the Indians having many varieties of 
corn. They seem to have been content with what they had. Tho 
higher ’civilization of the whites quickly seized on the new cereal, 
rccoguized its value as food for man and beast, improved its culture, 
multiplied its vaideties, maae its increase a hundredfold, and, by tlio 
invention of machines for shelling it rapidly, and grinding it cheaply, 
raised it to the position of a staple so important, that if the whole wliout 
crop of America were suddenly annihilated, the maize crop alone would 
supply the people plonteously with food. It already equals the whcA 
crop of tho whole world. The latter can bo profitably cultivai^'d 
only within certain latitudes, but Indian corn grows luxuriantly ni 
all. The border States of the tropics refuse to yield wheat. Loinsi- 
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ftiia and Florida prodnco but 10,000 buslicls annually, but nearly 
<)J 50.000 bushels of corn. 

The annual avenigo wheat crop of tho world is about 71)0,000,000 
bushels of which nearly 290,000,000 may bo credited to tho United 
States, * In 1875-76 her Indian corn crop averaged l.OOO.OOO.OOO 
bushels, thus excee<iiiig the wheat crop of tho whole earth. 

It is a remarkable ftuit in connection with this subject that, al- 
theii'^h tho experience of the |>oople of tho oiitiro American contiueut 
ht ars uniform testimony in favour of tho pulatuhlouess, tho healthful - 
iicss and tho economy of Indian corn, it is* but little known to tho 
people of those portions of Europe to whom cheap food is the great 
vh^idoratum. Tho faniiiie of 1817 brought it proiniiieiitly into iietieo 
luTC, and once having tasbxl it, oven after imperfect eooliing, it has 
hocurod a thorough foothold. European chemists have discovered thiil 
while Indian corn contaimf 77 per e^nt. of nuiritivo matter, win at eon- 
tains 95. When a bushel of wheat is worth 95 cents, one of Indian 
corn is wortli 77 cents, nutriment alone consiihircd ; yet when on'ii 
has stood at K1 per bushel, wheat has stood at K2 50 c. ; thus, m buy- 
ing wln at, wo obtain, for any given amount of money, a little less 
tlnui half tho nutriment wo obtain wb(Ui buying Indian corn. Why 
this disparity in price V It must be mainly sjuight for in supply ai^ 
dcniaud. Wheat i% relished by a greater portion of iht; huiruvn 
faniily; it may bo kept sweet more readily in any of its singes of 
iiruiufaeturc, whether stationary, or during transpertatien by sea or 
laud; hcuce its superior commercial value. Then, all tlie world is 
faniiliar with it as an article of food, while not a buith of its j)opii- 
!a(iou ovef heard of Indian corn. Wheat needs no intnnburtiou 
uuiong any people, whihr maize has required tliori>ugh jiidi(uo(iH and 
persistent effort by European Goveniments to induce even famishing 
< cuimunities to coiiRiimo it. 

It is well known that residents in American cities are small cou- 
sumors of Indian corn, in comparison with those who live in rural 
districts. This is because the former do not so well iiiidoi stand tho 
art of cooking it in the numerous forms of w|jiich it is susceptible, 
Ao wonder tliat European nations, to whom the grain and meal arft 
novelties, should be more ignorant of their value, and should there- 
fore. refuse to consume them. But since 1855 the Brussian (iovorn- 
ineiit has left no means untried to ascertain the best of preparing 
Corn bread. As corn meal, even when tho dough is nicely ris^n, 
always falls when placed in the oven, producing an unsatisfactory 
bread, a multitude of experiments were tried with mixtures of potato 
flour, wheat, rye, and other substances. Rye flour was found to he 
the best. But most of these ex|>erimont8 were, unfortiinaUdy, made 
with meal which had soured before reacliing Berlin. Ijinding it to 
h(^ coarsely ground, tho operators cause d it to be ground very flue, 
not knowing that no kind of grain is spoiled by flue grinding except 
Indian com. In spite of those discouragements, Germany is annually 
conguming larger quantities, as her people are bettor acquainted 
^vith the article. In England and Ireland it has become pormanontly 
‘h)meBti(uited. Its introduction has been slow, but nothing seems 
ne>ro certiiin than that a few years hence will witness an enormous 
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European demand, not tbe reRult of famine, but of popular appreci* 
ation of thin chea[ and wholes^ me staple. 

The prejudice existing against the use of maize as an article of 
human focal, among certain classes of i)Cople, is surprising, and thii, 
prejudice is based on ignorance. It ia seldom found in Irish or 
English kitchens, although millions of bushels are exported to 
England every year. The people there are strangers to those New 
England luxuries, corn bread and puddings, and we 8upj>ose it will bo 
a long. time bcdoic tliey will kxiow anything of them. 

Indian corn is one of the most important and healthful ai’ticlcB of 
human food that a beneficent Providence has bestowed upon man ; and 
to its high nutritive value is due in a largo degree the strength and 
vigour of tlie race of men who laid the foundations of the gn^at 
American republic. It was much more largely used fifty or one 
hundred years ago thap now, as fine wheat flour, for some not wcll- 
fouiidod reason, has usurped its place in broad-making. In the 
several forms, however, of hulled corn, p(^ped corn, hominy samp, 
corn starch, maizeua, &c., vast quantities ore consumed by all classeti 
of people in America. 

Moal from Indian corn contains more tlian four times as lunch 
(dcaginous matter as wheat flour, more starch, and nearly as much 
uTtrogcuous material ; consequently in all cold olimates it is admir- 
ably adapted to sustain the system by furnishing heat-forming com- 
pounds. The oil gives warmth, the nitrogenous principle gives 
muscular strength. The combination of alimentary compounds in 
Indian corn renders it alone the mixed diet capable of sustaining 
man under the most extraordinary circumstances. It ’holds the 
elementary principles which constitute the basis of organic life. In 
this particular it is more remai’kablo than any other vegetable pro- 
duction laiown to man. There is a largo number of dishes of which 
com meal forms the basis, which are exeee<lmgly palatable. What, 
for instance, is more delicious than cold corn-pudding, cut in slices 
and fried in sweet butter or lard ? Hot corn-cakes, when properly 
and skilfully made, are almost universally regarded as a luxury, and 
Boston brown bread is famous everywhere in the country. The reason 
why com meal is not more largely used at the present time is that it 
is quite difiicult to obtain it of dealers or grocers in a perfectly puro 
and sweet state. Millers grind the com os it comes from the West, 
mi^od with portions of the cob and saturated with dust and dirt, and 
this is sold for kitchen as well as for stable use. Much of the 
western com is damaged in transportation, and this is ground up with 
that which is sound. If good, sweet, northern corn is properly ground m 
an old-fashioned stone mill, after being winnowed to free it from du.st, 
a meal will lesult of a rich golden colour, and no dish can be pre- 
pared from it which will not be palativblo and most nutritious. 

Maize flour, even of the finest quality, cannot be baked alone into 
bread. It ferments like other flour, but the dough falls in the oven, 
and gives a compact, soap-like loaf, which could not bo eaten daily. 
A certain quantity of some other substance must be mixed with it to 
make a good bread — a third part of wheat, rye, or potato fecula i^ 
sufficient for this purpose. 
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In the process of kiln drying, to presorvo inaizo for transport, it is 
subjected to a degree of heat not greater than 212 '" Fahr. KiUTicieiitly 
to destroy its germinating power; but ifoi long (aioiigli to pareli 
or cook it 80 as to impair its substance or nutritive proj^ertios. 
Kiln ilrying, however, injures tho flavour of corn of all kinds. 

An American paper well remarks : “ Tho great diflereiioo in tlio 
I'onsiimptiou of this ’staple agricultural product in Ament a and 
Kurope is to bo ascribed to tho ignorance of the people abnuid of tlie 
medo of preparing it for use in tho form of bread. During famine 
in Ircdand immense quantities of Indian raeal were export»al to iliat 
ihlaiid, to be made up into broatl; but necessitous and starving as tlie 
pi'ople were, they could not be induced to eat it exce])t when inix(»d 
wiili rye or w'heat. Sumo ono or more experts wore sent over, com- 
missioned to iuetnict tlio natives in the inyst( ry of making enm- 
bread, but they wore as ignorant of tho art as tho Insh themselves. 
Tho fact is, the people in the Northern States, and oven in our largo 
cities in the South, are not skilled in making bnaid fiaim corn ; they 
can make an article which is culled by that name, and prepared as it 
is with milk, eggs and other condiments, it is v«‘ry iiieoas a dtdieaey ; 
but it is not tlio veritable article, and no more resembling it in form, 
substance, and taste than it does pound-cako. In fact the corn bread, 
so called, as wo hud it on the table of our city friends, more rcsombles 
cake than tlie healthful, substantial and nourishing pouc of tho 
cmintry. Wo have never yet seen a professed cook who could mako 
good corn bread. ‘Wo very much doubt' if any but a plantation negro 
dill make the geuuiuc article. We are very certain that a lady liousc- 
kc epcT cannot mako it —she would bo sure to mako it too nice £pr 
tvcry-<lay habitual food. Wo are very confident that if tho Biinplo 
art of making corn bread were generally understood, its consumption 
would Ixj iiideliuitoly increased.” 

The uses of oil in Indian corn aro manifold. It is obviously to 
proUict the grain from rapid dcoompoBition.iuTbe soil, from loiig-con- 
tiiuicd \vet, and to retain a portion of food until uoedod by tho young 
plant, as tho oil is uniformly the last portion of tho grain taken up. 
U serves to keep lueal from souring readily, as flint-corn meal will 
keep sweet for years, even when put up in largo quantities, while tho 
Tubcorara meal will sour in a short time. There is from six to 
twelve per cent of oil in com, that of southern growth containing less 
diaii northern. The colours of Indian com depend on that of ^he 
epidermis, or hull, of the oil — the latter, when yellow, showing its 
colour through a transparent epidermis. In white varieties tho oil is 
traiisluceiit and colourless, and the epidermis being also free from 
<'oleur, the meal is white. The golden Sioux, a twelve rowed variety, 

erdoured by thb oil. Red and blue owe their lively hues to tho 
colours of the epidermis, and not to the oil. On inspecting very thin 
■slices of com under tlie microscope, the epidermis is found to bo made 
up of hexagonal cells, much larger than those of the glutinous and 
oily parts of the grain. The starch globules are distinctly seen in 
the starchy part ; a drop of diluted tincture of iodine brings out 
thejf forms and character with beautiful distinctness. The phos- 
pkatos are probably in the state df a fine powder, while tho ammonia 
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ifi, in combination with the organic matters, forming a kind of amidon 
in the mucilage around the germ. 

The ingredients conoontrated by nature in a grain of corn are all 
essential to a highly nutritious food. The gluten and mucilage 
contain nitrogen, an element essential to the fonnation of tihrens 
tissue^, muscle, nervous matter, anil brain. The oil is nearly formed 
fat, easily convertible into animal oils by a slight change of composi- 
tion. Starch is also convertible into fat, and into tho carbonaceous 
suLstanco of the body ; and during its slow combustion in the oircula- 
tion gives out a portion of the heat of animal bodies, while in its 
altered state it goes to form a part of the living frame. From 1 ],^ 
phosphates are derived tho substance of bone, as well as tho sHlino 
matters of brain, nerves, and other solid and fluid parts of tho hxlv. 
Tho salts of iron go to the blood, and there constitute an ess( iji al 
portion of it, enabling it, by successive alterations of its degioo (if 
oxidation during the circulation through lungs, arteries, exiit mo 
vessels, and veins, to transport oxygen to every part of the body. 
Indian corn therefore contains all the elements required for tho 
perfect dovelopmont and support of the bodies of animals. 

Dr. Salisbury has furnished tho analysis of five leading varicii. ^- 
of Indian corn : — 1. Golden iSioux, bright-yellow, t\^olve-rownd. fre- 
quently having fourtoeii rows. 2. Large cight-ro'vcd yellow. 3. Smad 
oight-rowed* 4. White flint. 5. Ohio Dent, one of tho ]ar;(i .-i 
varieties. 


CoustitueuU. 

1 


3 

4 


Starch 

‘{(VOU 

40*85 

30*20 

49*22 

40*:: 1 

Gluten 

5-00 

4*02 

5-01) 

5-40 


Oil 

3- 44 

3*88 . 

3*1)0 

3-71 

4 • 

Albumen 

4-42 

2*64 

6-00 

3*32 

3- 10 

Casein .. .. .. 

1 1)2 

1*32 

1 2-20 , 

0*75 

u-:o 

Dextrine 

1-30 

5-40 

4-01 i 

r 9<j 1 

3-iX) 

Fibre 

i8-:>o 

21*30 j 

26-80 ! 

11-90 i 

18-01 

Sugar and extract . . 

7*25 

10*00 ’ 

1 5*20 1 

9*5.5 i 

8*00 

Water 

15*02 

10*00 

13*40 1 

i 

14-00 1 

14' 00 


Tho male flower is the plume at the top of the stern, which blos- 
soms liko wheat, and evolves an immense quantity of pollen, which, 
wafted about by tho wind, fertilijjes the female portion of the pliuit 
(the ears or future cobs) which spring forth from tho junction of a 
loaf with the stalk. These are at first a mere tassel of ^delicate 
threads ; there is one of those to every incipient grain of corn ; tlmy 
receive tho pollen of the tassel and are fertilized *at once. If a^\V 
thread is injured or broken, tlie gram belonging to it is lost ; if all 
arc fertilized, tho ear is beautifully regular and complete. Where 
purity of kind is required, only one variety must bo sown. 

Maizo'may bo divided into two kinds, table maize and farm maize. 
Only the white Georgian maize is used by the Americans for table 
purposes, all the yellow varieties for flour and cattle food. Besides 
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lK?ing useful for human food, Indian corn meal is excellent for fatteii- 
Stock, milch cows, sheep, and poultry. It is much used in dry 
siiniiiiers iu the Slates as gretu. forage, the stems being then very sweet 
snd agreeable to o-iittlo. Where miudi Indian corn is grown in 
America, the husks of the ears are saved, and used for stuffing mat- 
tresses, bolsters, &c., and it is a material always cloau, sweet, and 
j iiiKtio. Paper is also made of a good <jiiality for wrapping. The 
(Irv stems and loaves also make fair fo<ld(U’ for cattle. 

The limits liiod by many agriculturists for tho culture of this 
cereal are very incorrect, as there is such an immenso nuinlior of 
varieties. Parmontior rightly signalizes this cereal as created for 4ho 
wliolo world, and as suiting itself to all cliniates. There is a short- 
stalked maize, which sutTers little from tho action of the wind, and can 
ho planted in tlie north of Franco in double rows like the nniiz(» of 
Auxoime and Burgundy. It has been found that 35 to 40 hectolitr('s 
ran be i»btainod per hectare, weighing from 7(3 to 80 kilogrammes 
pt-r hectolitre. 

It is. however, in America that its value has he(m demonstratcul. 
Tic ro a couple of million fiirratirs are engaged in the ruising of maize ; 
NOMio lands producing '20 hushols to the acre, and others 150, swelling 
tiie aggregate crop of the to vast proportions, tho e4>rn crop 

aiiioiniting to several lumdred million dollars in value. Tim grain 
juoducod is sufficient to feed not only the ])op41ation of the United 
.Slatrs, but half that of Ihiropo in addition, for a year. It possesses 
iii’i.'tluT value, wliicdi, under present circum.stances, is an important 
ou(‘. Tho sheatliing leaf is tho best adapted for pap(tr of any material 
V* t tried. It was used iu the manufacture of paper ii» Italy last 
c< nturv, but tho munufacturo declined from obvious causeH. Some 
\< ;irs ago tile process was again takem np in Austria and in Switzer- 
hind. Tlie paper made from it was reported b> bo much bettor than 
tiiat I'rom rags, being strongiu* and more tenacious, and vewy little 
lii iiig requisite. It has none of the brittleness peculiar to 
I nliiiury straw paper. Alaize paper appears to bo the most nuexcep- 
ti 'iiaole of all the pap(;rs not made from nigs. Not only is it re- 
leurkably tough, but it is devoid of the silieious matter which proves 
>'» (uabarraHsing in ordinary straw' pa])er, causing great brittlomtss 
wilt u folding, and rapidly destroying the face of printers’ typo. There 
ftro large raanufactoric.s tif the maize stflk in Austria ; the * Algemaino 
^ /a ituiig’ is said to l>e exclusively printed <'nit. The extreme tough- 
ness of the paper inaiccs it pai-ticula^iJy eligible for bank-note paper, 
‘‘Kd for the purpose of envelopes. Tho colour is somewhat yel- 
lowish, but it is oanily bleached. 

Indian corn or maize is the staple and peculiar food crop of tho 
Uiiited States, although it is also, grown in many other countries; 
but there it is harvested by buudieds of millions of bushbls per 
annum. Whenever .Kuropo is short of food, America stands ready 
b> ^ujiply the deficiency with the excess of her corn crop, the siq>er- 
abundauco of which she is obliged at present to fatten swine and live 
•"'lock on, or to convert into whisky. 

All the endeavours used by Cobbett and others since his time have 
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failed to make maize a popular grm, jr Its meal mnoh rdinliKi 
in Europe, and yet a number of excellent food products, as 
been stated, may bo obtained from it. 

The soil best adapted to the crop is a sandy alluvial ; next to this, 
a gravelly or slaty lo<\m. Stiff clay is very objectionable. Tho rnoH 
approved manner of cultivation is as follows ; Manure a clover-lhv 
with long unrotten manure, at the rate of twenty-five cubic yards to 
the aero ; plough the same under not less than seven inches Jeep, 
cither in the autumn or spring. If the lay is old and stiflF, plough 
it early in autumn, if not, in the spring. Before planting, harrow ojid 
puiveriae the soil as much as possible. Then mark ont with n light 
plough, or an implement used to mark four rows at a time, in srpiart* 
of 3 feet. Drop in four to six grains at each crossing, covering 
with tho band hoe lightly, not more than 2 inches deep. The drill 
barrow (Emery’s) is coming much into favour for planting Urge 
crops. It is a great labour-saving machine ; it murks the rows, 
drops the seed at any re((uircd distance, and covers it in by once 
passing over the land. Drawn by a single horso, it will })laut from 
ten to twelve acres per day. Soon after the plant appears above 
ground, a top-dressing of gyi)sum, ashes, or lime, or a compost of all 
of these, is usually applied, an ordinary handful to each hill. Boou 
after the leaf begins to expand, tho cultivator, or horso hue, is run 
between the rows, %nd tho soil loosened and pulverized as mudi 
as possible, followed by Ihe hand hoe, that tho surface may be made 
clean of weeds and gi'ass. After tho plant is four or five incluia 
high g* through again with tho cultivator, and follow with tho hand 
hoe ; clean the crop, and thin it to not more than four stalks in 
each hill ; if in drills, tho rows should bo 3 foot apart, and the 
plants 1 foot apart in the row. The crop requires close attention, 
and if the soil l>ecoiues stiff and hard, some implement to loosen it 
should be used again ; but usually two thorough worldnga are suffi- 
cient. After the gra4u becomes glazed, the stalks ore cut oloso to 
the ground, and set up in small stouts or shocks, to cure. In the 
course of thirty days the coin is fit to husk and house; and tho 
stalks, which may be stacked or housed, make a groat deal of eic(dli*nt 
winter fodder for cattle. All the different varieties are cultivated 
in the same manner. The yellow and white are the only varieties 
that are grown to much extenlf Tho yellow generally makes tlio best 
crop, and will usually mature in about one hundred days niter 
planting. Tho time preferred planting in the State of Now York 

18 from tho 15tli to the 25th of May, 

Tho varieties of corn are numerous, and are continually increasing 
by improvemont, aud the introduction of seed from one section to 
another. It would be almost impossible to enumerate the many 
varieties now cultivated, or to giro the reasons why one is preferred 
above the others. With proper cultivation in an ordinary season, 
the crop should not be less than 60 bushels to tho acre ; 100 bushel? 
is not an uncommon yield. The New York State Agricultural 
Society require a yield of 80 bushels to the acre, to be entitled to * 
premium. 
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Here are tho names of seVenteou varieties grown there : 


No. 1 . Dutton corn. 

' 1 . Kiglit-rowed yellow. 

3. Sweet corn. 

4. Eigiit-rowod white. 

5. Rid blaze. 

G. Bixteen-rowed Dutton. 

7. Twelve-rowed red. 

8. Si.xtoon-rowed rtni. 

1>. Early Canada. 


No. 10. Red pop. 

11. Blue |)op. 

12. White pop. 

13. Yellow j)op. 

14. Mixt^il pop. 

15. Eiglit-rowcd yellow. 
1(>. Ohio flint. 

17. RcK-ky Blountain corn. 


Two hundred variotios of Indian com wore nhown at the Londojt 
Exhibition of 1862, from the Modena Royal Botaiiicul Gardcus, col- 
keted by the late Trofoptior Giovanni Briguuli, and thirty-live variotion 
by Profes.sor Parlatore of Turin. 

Common preference, as well as chemical analysis, prt'ves t)mt tbo 
round northern yellow variety contains the most nutriment, and is in 
all resiKjets best adapted for tho consumption of pe<ijde living in 
latitudes. The white variety, by its resomblnno^v to wlnaten flour 
wlieu miinnfactured, meets with a ready sale whoro tbo diHereiiee is 
not Known, or where appearance is alone consulted. Tlnuo are a 
groat nuinlsu* of vaiuctif'S of corn in cultivation, and ibeso have 
bocouK) considerably inteiiuingled. The principal ones, which may 
bo distingiiisbod by tho iiumlK'r of rows or grains on the cob, and 
tho colour, sliaix), or sizo of tbo kernels, may be classified and 
doscrih (1 as follows : 

1. Yellow Com. — Golden Sioux, or nortlicni flint corn, having a 
largo cob wdlli twelvo row^s of moderate-sized grains; very oily. 
Tills is regarded as one of the best varieties fur fattening Huimals, 
or for liuiiian food. By skilful Blbigo, 130 busheds have l)een raised 
to the acre, vvcigliing 9216 lbs. in tbo car ; when dry, 75 lbs. of car 
gave a bushed of corn shelled. 

2. King Philip, or tlie eight-rowed yoUow corn. Its ears, which 
Contain only eight rows, are longer than those of tho Gulden. Bionx, 
on I it will yield about the same quantity of oil. It is a hardy plant 
w hich belongs to a high latitude ; grows to about nine feet in height ; 
htalkfi small ; ears from ten to fourteen inches in length. 

3. (Janada Com, or eigh teen-rowed yellow com, which is siriHller, 
earlier, and more solid than any of tho preceding; contains more oil 
than any other variety, except the rice corn and the pop corn. It is 
exceedingly valuable for fattening poultry, swine, &c., and is grown 
by many in gardens for early boiling. 

4. DuUon Com. — The cob sometimes grows to a length of fourkcTi 
or fifteen inches, but tho grain is so comi)act on it, that two busljcis 
of small ears have yielded five peeks of shelled corn, weighing 62 Ibn. 
to the bushel. With proper management, an acre of ground will 
yield one hundred to one hundred and twenty bushels h) the acre. 
As it is very oily, gives «. good y^Ield, and ripens early, it has always 
hecn a favourite variety for cultur? in the North. 

5. Southern Big Y^hw Corn. — The cob of this fKjrn is tlilcK and 
long, the grain much wider than it is deep, and tho rows unite with 



northern ^8^^704 ite raTwaSexf ‘'^an ,1, 

«n(| firm. It comes to maturity rather liter rS*'**" 

7 ieJd, and is much used for htt/ning animals ’ ^ ““ 

6. Smithern Small Yellow Com.— The gram of this , 
about the size and shape of those of the Tuscarora con.’'i!'t 1 f 
from them in containing an abundance of transparent colnuri, «s ivi' 
wliicli may be easily seen through the clear pellucid 
farinaceous parts of the grains are white, and as the quantity of oil 
which they contain is large, the ffour or meal is more 6uh.sfiintial as 
an article of footl, and less liable to ferment and become sour. 

7. Souiliern Little White Flint Corn. — The kernels of tloK variety 
;,re smaller than those of the preceding, and. much resemble t} * m in 
filiapo, but they are more firm and solid, contain more oil, and ( . jny}- 
quently are of gi’cater value for feeding poultry and swine, and f(,r 
human food. 

8 . Dutton White Flint Corn. — A variety, not differing materially 
from the yellow Dutton corn, except in tlie colour of the oil. 

0. Early Canadian Mliite Flint Corn. — Cultivated principally for 
early boiling and roasting while green. 

10. Tuscarora Corn. — The ears contain from twelve to sixteen lo^vs 
of grain, which are nearly as deep as they arc broad, of a. dead wLilifih 
colour on the extreme end, and entirely composed within of purti weito 
cloxtriue, except the germs. As it contains neither gluten nor oil, it 
may bo profitably employed iR the manufacture of starch. It in uiir h 
softer and bettor food for horses than the flinty kind, and if Ufinl 
before it becomes sour, may be converted into excellent broa<i. It 
is also an excellent variety for boiling wLen green, or in the uiilky 
state. 


11. Fine Wlute Flint Corn . — The cars of this variety contain tvvclvi* 
rows of rather white, roimdisb, thick grains which are filled a ilh a 
snowy white flour composed t»riiicipally of starch, but contains mitlur 
gluten nor oil. As it possesses similar properties with tlio })r( ct dii 
variety, it may bo profitably used for the same purpose. It is .li* 
an excellent variety for boiling, when green. 

12. Virginia, White Seed Corn . — The ears of this corn, wliich art m t 
very long (nor is the cob so long as those of the big white or yell )'-'’ 
flint), contain from twenty-four to thirty-six rows of very loiig 
narrow grains. These at their extreme ends arc almost flat, and ^rrow 
so closely together from the cob to the surface, that tliey prv)di:( <: a 
greater yield than any other variety in proportion to the size oi 
oars. They contain more starch, and less gluten and oil than ilir^« 
of the flint kinds, and from tlicnr softness serve as bettor food 1 'f 
boi* 808 , but are less nourishing to poultry and swine. This vaiit^v 
ripens later, though it is more productive than any other kind. 

13. Early Sweet Corn . — There are two kiuds of this corn ; oiu 

the cob red, and the other white. The ears are short, and iis iaiiv 
coutain* eight rows, the grains of \lliich, when mature, are of a 
colour, and become shrivelled, appearing as if they were iniii]>e. j' 
contains a very latge proportion of the phosphates, and a considerable 
quantity of sugar and gum, though but little starch. It is extensively 
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fuUivatca for culinwy purposeB, 


and is delicions food wben boiled 


ni V. Corn.-^ small variety, mth email conical ears, the kernel 
^ • . tintf in sharp points which give them the appearance of burrs , 
,T' touch iu size and shape something like rice. It contains more 


4V . kt^rucls ill size ana snape uuuiuuuuig 
T,uul less starch than any other kind, and when ground, its meal 
cannot bo made into bread alone, but is dry like Sand, From its 


oily nature and peculiar size this corn is well adapted for feeding 
poultry. 

15 . Pearl CV<m, commonly called pop com, from the fact of its 
lieiug used for popping or parching. TIio ears of this variety aro 
sriiiill, tho grains are sound, of various shades of colour, the white 
(.f a pearly appearance; and contains with tho rico corn more oil and 
less starch than any other variety. 

15 . Chinese Tree Com . — This is a pure white variety, a very luiiid- 
giuac ear, about ton inches long, has ten rows, gmiii very cJitsrdy s(‘t, 
lung and wed go-shaped, well filled out to tlic eiul of the eoh, sonuj of 
the grains sliglitly indented. One peeuliaiity of this corn is, the 
cars grow on tho buds of tho branches, hence its nanir /rcc rorn. 

It is sail! to yield from one-third to onC'f<»urth more than tin* eomiuon 
vjiJtcties; when ground into meal it is huudsomcr and better ilavoiinid 
till 11 tiie eoinnioii varieties of white corn. I'Jici't' are gmierally two 
c;iis on a stalk, hihI ofti u tlireo. 

I’here are many other varieties, but tho foregoing list embraces 
pretty nearly all those worthy of cultivation. 

In New Mexico tlio colours of the grain arc niiini rfuis -hlue, 
yellow, white, and eveu jot black. Blue siuins to Ik' the predominant 
colour, and is (istf^cnied by the natives as the richest of nil, Ixu’ng 
uliiuist universally used by them in rtiaking the toriilla, or f*orn cake. 
This is tlio only shape in which they prepare Indian corn for the 
table. 

Tb.e culture wdiich will answer for tho small farmers of tho 


Ailuiitif; seaboard would Iki imjiracticablc in the imnu'use corn fields 
of the far West; for tho aiuouut of labour which may bo judieiously 
hikI profitably applied in tho former would be iinpossiblo in tho 
la; ter, and hence it will bo necessary to stato tho methods npplicaldo 
t ) (litleient districts. Land at dollars per acre and at ^5 per 

acre cannot generally bo manured alike, even although their eon- 
^'tituents and requireiuontB may be tlic sanle; for the cheap(*r lands 
are se far from tlie manufacturing districts that in soniu cases tlio 
iieces.^ary fertilisers to bo useal a.s manure for the soil ea/inot bo 
obtained, and the scarcity and high price of labour give rise to the 
necessity for the use of implements by borsopow'er in ]»lac.e of any 
ether mode of culture, and tliat too of the simplest and most ( xpe- 
'btious kind. Tho roots of the Iinlian corn plant, in soil preparexl 
to admit of their full ramification, wdll average in length 5 ^ foot, 
arid hence the necessity of deep and subsoil plougbing tor this 
crop must bo evident to all. When the constituents of this plant are 
considf^red. it will bo evident that its inorganic requirements, obtained 
principally in many phicos from tho subsoil, render deep disintegration 
J^ccessary. It will also be evident that soils liubitually wet cannot bo 
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profitably empJojed in the growth of corn without thorough drainage 
for until surplus water ceases to occupy the spaces between tho par- 
ticlofl of earth, atmospheric air cannot enter. Nor can the pulvernirn: 
con^iition of the soil result from this disturbance by the plon^-b 
during the growth of this crop, if partially immersed in water, tor 
the surplus water, acting as a lubricator to the particles, causts 
to settle in so compact a form that the corn roots cannot travel fjctly 
in soarcli of their proper aliment. The different modes of ciiltuio 
adopted should always embrace sucb manipulations as will give the 
greatest amount of disturbance to tho soil with the least amount of 
abrasion to the roots of corn, hence the original preparation of tlu: 
soil before planting should be such as to secure the most meU(ov co;;. 
dition, and to tho greatest depth. This will be perfect securiiy 
against drought ; for wherever air can circulate among particb s uf 
soil colder than itself it will deposit moisture ; therefore, corn gro vti 
on Bubsoiled hiiid free from excess of water never snllbrs lioiu 
drought. Tho after cultivation during the growth of the crop l 
bo such as to reinh r the surface at all times penetrable to the at:.;. - 
sphere and freii from parasitic growth. 

Planting CVra. -The seed may be prepared by any of tie 
steeps which are known to proti'ct from the j'avagos of ins. cts d 
during its <‘arly growth, and to stimulate its early germinati. e 
ready to throw' forth its roots. Among these may bo nauie i uii lU; 
siil{)bute of ammonia, fuiltju tre very dilnto. (mbical nitre, i've. 

Pii'paralwn of the Soil.- • Alter i borough preparstion of tf';- seii l;y' 
deep uinl subswil ploughing, and the addition of such amonoi v :;!■ is 
auaiysis may |>rove to ])e necessary, tho corn should be phuit .! ^ 

slight depths in hills 4 feet apart iiu3V<!ry direction, wbicb wii.’: . i 

of rnojc thorough cultivation in both directioiiB than if plai^ii-i .;i 
rows. I cannot but suggest tli?! in tho final preparation of tl : s -;! 
before planting, it would 1)0 we>ll to run tho subsoil plough at 
depth in striking out the rows; tliis having boon done in Uitb 'line- 
tions woll leave the intersections visible for tho planting el tie; 
From the peculiarity of this plough the soil will be left i/i a i c; 
more divided condition than if tv.rned over by ti e surface plough af i; 
In those intersections the corn may l>o planted. AVben 3 incht^ iegf. 
tho lifting HubsoU plough, w'hich will affect tho soil at tho sumi 
for 2 feet each side of this lino of travel, should be run in mm • 

tiuii, halfway betwmen the rows of hills, thus disintegrating tlu' > 1 

in the contie to full depth, disturbing it at the surface to the very }‘hv.i!tN 
gi*adimlly lessening os it approaches thorn, so that none of tho yocu 
roots are abraded by its nctiou. It will now bo seen that iiuracdiuhily 
under the corn is a deep disintegration, readily accessible to tho i- cl’, 
while the space between tho hills is thoroughly pulverized and I * 
ened as it recedes from tho hills, so that the roots will not be iiKdi’ ♦ * 
to travel surfac/e ways. At tho proper time for a second plunghnig t: 
lifting subsoil plough may bo run in the opposing direction haii-’:*' 
between the rows, thus rendering the soil pulverulent to a gri yt 
deptli at a later stage of the growth. The after cultivation umy > * 
conducted by tho miiversal cultivator, set the whole width of 4 I 
HO noi\r it lis not to distiu'b the plants, and to such depth us will ko* f 
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tbo entire surface free from weeds, and open for the adinission of tbo 
atmosphere. The running of tin’s cultivator, ouco in each diioctiun, 
will bo found to be more efficient than the oi-dinary use of the h(x/ 
and at the same time securing flat cultivation. AMho first application 
of tho cultivator, or lifting plough, stimul .ting inaniires may used 
to each hill with safety, and we have known many instances where 
InO bushels of shelled corn per aero have been j>roduce(l by tho 
apjdication of two ounces of improved suporpliosjdiato of lime to 
rach hill, at tho first hoeing or first cultivation. Tho result scxins 
to bo larger when stimulants are thus applied than when pim p'd in 
tho soil before planting. Indeed, when guano, or any other stimu- 
lating manure is used, it should be at the first distnrhanee of tlm soil 
after tho com is above ground, rather than before tlie planting of the 
Some growers prefer to plant tho corn in hills as aliva^ly 
named, running a universal cultivator, with tho two rear sluiro teetli 
reversed, between the rows, when tho corn is tlireo inclios liigh. This 
throws a light furrow from each row, in which special maiiurcK may 
K' applied. A small subsoil jdough sbo.uld tin ii be run with the flat 
hhI.^ toward tho corn, the wing of the plongh roraovo<l so that tho 
lifting action of the iioeo only will bo applied to the soil. This should 
ho repeahxl on each side of tho row, so as to disturb tho soil to 
a depth of ten inches before the corn roots are sufficiently grown to 
l>e abraded, and this loosening will thoroughly mix tho manure with 
tho soil. Tho rear tooth of the cultivator may tlion bo reversed and 
run again between tho rows so as to replace this narrow furrow, leav- 
ing tho soil flat. In place of a gocond hoeing, at ilm nsnal tinn^, tho 
horse hoe may Ix) run in the opposite direction, clearing the ground 
of wot^ds, aud leaving tho soil clean and pulverulent. The largo 
wefltern <X)ru growers require more simple methods, and 1 (*b 8 lalxnir, 
wkI for their use we can only recommend that after planting tho corn 
hy the machine drill, tho cultivator or horse hoe, eapahlo of dis- 
turbing the whole distance between tho rows, should be used, instead 
‘u the ordinary common hoe, and if this be properly conducted liio 
^Miiiomy of such practice will bo evident. Special manures may ))o 
applied in advance of the use of this instrument when necessary. In 
some cases it may he found profitable to use the lifting subsoil plougli 
m tlio centre line between the rows, during the early growth of tho 
m place of the cultivator, as this will leave tho soil in betb;r 
condition for- after crops by its more thorough disturbance. 

rom the official statistics we find the following have boon tho 
maize c^ips of tho United States at tho several periods of the de- 
cennial Census : 


1840 .. 
1850 .. 


Rimhcls. , 

377 , 5 .^ 11, 875 1860 

502 , 371,104 ! 1870 


838 , 702,742 
700 , 014, .544 


I rom the report of the United States Agricultural Department, it 
^011 d appear that the production of maize in 1874 was H.*)!), 148,500 
^UBhels. The largest producing States were : Illinois, 133, .570, 000 ; 

Ohio, 88,422,000; Indiana, 74,624,000; Kentucky, 
5 14,000; Missouri, 46,049,000; Pennsylvania, 85,821,000; and 
ennessoe, 32,000,000 bushels. In the State of Illinois there wcio 


V 
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nearly 8,000,000 acres under culture with Indixin com. The cjc^jorts 
from the United States were in 


Bushels. I Bushels 

1871 B. 826,800 ( 1874 34,484,606 

1872 r 84,401,650 1875 28,858,420 

1873 38,541,930 | 


Tlio prices at which No. 2 quality sold in the Chicago market 
(whcuco 45,381,153 bushels were shipped in 1870) were as foil.jws, 
l>or bushel, in cents : 


Year. 

1 Highest 

Lowest. 

Average. 

1873 

29 

53| 

87 

1874 

53 

86 

65 

1875 

46 

76^ 

63f 

187G 

38f 

49 

4-H 1 

! 


The com growing of the States is immense. Maize is now Hucersg. 
fully cultivated in ucarly every part of a trimt of country tliat cxtcLiis 
1000 miles from north to south, and even more than that frcin eas^t 
to west. 

According to tlie latest returns tliore would seem to Ix) ab i.t 
37 million acres nnJer culture with maize. 

The foll<)\Ning wore the produce of the States of the Mississii'iii 
Basin iu 1872 ; 

Micliigan 16,087,000 

Indiana S."), 54 1 .000 


.Illinois 

^Visooubill 

Minnesota 

Iowa 

Missouri . 
Kansaa 


217,02s. 000 
21,iSO.O(K) 
7,087,000 
101,180,000 

97.002.000 

29.631.000 


Total 5^,145,000 


The Btato of Kansas, which has only recently entered the tioM a-' 
a grower, had in 1875 1,932,860 acres under maize, and moduod 
80,708,769 bushels. 

The progressive imports of maizo into the United Kingdom nre 


shown below : 

Cwte. Cwt9, 

1810 99,703 1860 7,930,123 

1845 241,667 ' 1865 7,090,033 

1850 5,473,161 I 1870 16,756,783 

1855 5,208,570 ' 1875 20,438,480 


Tn 1876 we imported the largo quantity of 39,958,226 cwt., be‘;'ML> 
7706 cwt. of maizo meal and maizciia, for which wo paid lieail;' 
12,750,000/. 

Indian corn is largely used as food, both for man and animal^, i'* 
all pai*ts of the United States. In the Southern States it forms tl:*' 
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A portion of tlie food of tlio inliubitants. It is the pnnci|)ftl 
wTused in all parts of the Union, for fattening euttlo, swino, shcop, 
poultry. It is used for kliose piirposcs, not only on account of its 
X'ftpness of production, but for its uitrinsic nutritive properties, 

^ III Brazil maize in largely cnltivatod, CHpecially in tlie southern 
Druvinces, where, in tjie aliai^eof bread, meal, and farina, it constitutes 
H wlioleBomo and nutritiims food. It comes to market in a variety of 
forms. As a rule, maize yields there an average of 15(> for one ; 
it in not rare, howevej’, to meet with soils which give from 250 to 800, 
and oil the island of Fernando do Noronka tUO for one have fn^iuently 
l-'t'n harvest' (1. In tho province of Barana thirty -six varieties of 
iniiize an) gnovn. 

Tho A’.istniliaii eolonios are greatly dependent upon tho farmers 
of New South Wales for their supply of maize. Upwards of oiio 
iiullion bushels are grown. Tho yield is about SS bushels per acre. 

In tho Year 1874-5 there were lr»2d acres under culture with maize 
in Victo ria, and tho produce was 21,208 Ijusheis. In th* following 
yiKir then' were 2816 acres, and tlio pnaluco was 87,177 leishels. 

Tliero are several varieties of maize grown in Australia, known hy 
the names of Kichmond llivcr, Idaekoy, Queensland, lioguu, iicc. The 
Kichmond Kiver variety is a dwarf land, the stalk short, and ilm eobs 
small. 

Tho ^lackey has large cobs, tlie grain is also large, but flat and 
B^piaro slmpod. The stalk is bulky, and stands 1) or 10 foot l>igln 
This is u good variety, w’ell worth general cultivation. The ITogau 
variety is small sized and inferior to tho preluding. 

In BauUoora and other highland distriiHs of Jiengal maize sei'ins 
to eoiistitnto one of tho chief articles of food during a eaoiHHleruble 
j-art of the 3 a'ar. It is more used in Behar iliun any part of Ikuigal, 
Is ing oidiuarily roasted when green, and eaten with suit. 

Midze is now widely distributed not only over India proper, but 
in Burmah. and is universally used f«)r human food. Baden rowell 
uhserves, iu his ‘ Piuijaub Products,’ that “maize grows every where 
tliruni'himt tho hills, amt appears to flourish well iu n tem|M!rate as 
in a tropical cliimitc. iVt 7000 foot or more it is tlie favtuiriio crop of 
the ijoople, and for six months of tho year forms their common staplo 
of food. Although superseded in the valleys by rice, there is always 
a little plot of maize around tlio cottage of tho pcasuutry, wliicli is 
reB< rved for theraselvc.s, while tho rice is dispoi^d of to wealthier 
(■ht«we8. To tlio uplands maize is an admirably suitf^d crop. It is 
very hardy, requires little rain, and is rapidly matured, lii sixty 
days from the day of sowing, tho cobs are fit to cut, but the grain 
"ill not keep. Weevils attack it in proferenco to any other grain, 
'^nd it is a popular saying that tho life of maize is only a year long.” 

Prom oxjMjrimcnts made at tho Ma<lras faim on Qiiwiisland maize 
. Itobertson has proved that this grain can l>e profitably cultivated 
in - utlu rn India. He gives the following instructions for its culti- 
' M there : 

■ 'The Si-cd is best sown on drills aliout 3 feet apart, with intervals 
oi 10 or 12 inches Ijetween tho seed. It may bo planted 2 indies 
dcH p, at the rate of 30 lbs. per acre. 
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“ Maize should always l>e well manured; from 15 tu 20 tuns t,, 
aero may profitably he employed. Sheep and cattle dung may 
applied, decayed leaves, ashes, brii'k yard dust, tank mud, whic}, 
been thoroughly exposed ; wild indigo, madder leaves, ifee., inav jInj 
be beneficially used. No crop pays betk;r for a thorough matiiirn, » ♦ 
The bettor the land is ploughed and worked the more satisfactory wm] 
be tho results. 

^‘To prevent crows, srpiirrels, <fec., destroying the seed tar it }>* f, 
sowing. Take ono and a-half pints of hot water, and add to it ui , . 
twelfth of a pint of tar, mix together, and after cooling pom- 
solution over tho seed. After dusting sand, aslies, or saAvdiist t , 
prevent tho seeds adhering together, tho gmin is ready for sovviiir. 
Keep doAvn the weeds daring growth, and cultivate between the 
with hand-hocs and ploughs. 

“ On good soils 2000 lbs. of grain may bo grown per acre withunt 
extraordinary mariagemoiit. Ono average-sized Queensland cob yiehld 
more grain than twelve of tho cobs of maize usually grown in tii*' 
Vellore districts. Queensland maize is only a four month cr(»p, 
may bci harvostod in time to allow of a crop of grain (pulse) bt iin^r 
grown before tho commeiicemcnt of the hot season. 

“ Tho cobs should bo well matured before being gathered. It ibo 
weather during tho liarvesting of tho cro]) be favourable, the skins nre 
best kept on the cobs until the seed is perfectly haid^mod ami ghizetl. 
The avorag(^ cost of production may 1x3 estimated at 25 mpeos, while 
tlio gross return will vary according to tho quality of tlio soil from 
50 to 00 nipoos per acre. The profit may vary from 25 to ‘10 nnx^ tj 
per acre, according to tho quality of the soil. Tho better tho culti- 
vation tho larger tlio profits. Maize can be sold at 60 riqxM s (■)/.) 
per ton, and leave a band.sorao profit to tho cultivator. The iar^-' 
quantity of sti-aw Or stalk, Ac., yielded by maize renders it a cn-ji 
particularly valuable in a country like India. 

“ Maize can bo proliUbly cultivated on a soil so poor as ono cen- 
Uiiiing 00 por oont, of sand ; but tho bettor tho soil, tho bott(;r will 
Ik» tho crop.” 

Tho late Judge Buel, of Albany, was a great advocate for tho 
gro’wth of maize. He used to say that it was as indisjx^Ksuble 
to a Yankee as tho potato to an Irishman,' or the oat to a Scotchiunn ; 
that there was no crop inoro beneficial to tho farmer than Imliun 
corn ; that it was the meat, meadow, and luaiiure crop uf the farm ; 
that it was convertible into human food in moro forms than any otht-r 
grain, and that its value in fattening domestic animals was uol lx- 
eceded by any other product of tho farm. The uses of Indian ern 
are very numerous ; when very young wo are told “ thi‘ small yoin g 
stalks of thickly-sown crops are cut over by the Mexicans as hd 
article for the dessert, aod almost everyone relishes green corn m 
its season. Then there are various preparations of the grain, siicli mh 
johnnycake, hominy, mush, sainj), suceatash, pop corn, Ac. ; ami uvcv 
it is largely used as a substitute for arrowroot, known in Britain as 
“ Oswego flour,” and ‘'corn starch.” The use of the Indian c(>rD 
))lant for soiling cattle has long been know'n and recommended ; 
for winter fodder, when pasturage and meadow threatened to tail- 



INDIAN CORN. 


311 


It ia now employed largely foi this piirpo5o, and no plant answers 
Utter, or gives more feed to tho acre when properly manured and 
managed. Corn was at one time greatly rt'enniimaided tor mukiug 
s\\ vM\ and many experiments were tried with it in the Cnitiul States, 
but it evidently did not pn)ve protitablo, as for many yofiis we Iiave 
heard nothing of corn-stalk sugar. This hy the way was no new 
u>e for this plant, as Prescott, in his History of the Coiupiest of 
Mexico, after noticing several of the most important articles of tlu'ir 
in.histry, sjiys that tlio groat staple of tho country, :is iiulced (.f tho 
Auiericau continent, was maize or Indian corn, which gi\w freciv 
ahaig tlie valleys, and up tho steep sides of tin; (''ordilleras to the higii 
h-vol of th(i tableland. The Aztecs were as curious in its jirt parution, 
atid ius well instructed in its manifold uses as tho most expert ]N(uv 
Kiigland housewife. Its gigantic stalks, in these Ciinijioctial rc'gions, 
alTord a saccharine matter not found to tho same (;xteJit in nortln rn 
latitu.les, and supplied tho natives with siujar little inferior to tho 
cane itself: wliieh was not introduced among tln'in till after tho cou- 
(juest ill 1519. Indian corn is also largely used for distilling all over 
Nortli AmerioA, and in South America it app(;ars to liavr; been made 
into Chica or maize beer at a very remote period - it was a common 
drink of tlio Iiulians long before tho Spanish conquest. It was eum- 
nionly made in a similar manner to ordinary beer. Tho liqmn- is^said 
to be of a dark yellow colour, with an agn'oable slightly hitter acid 
Uste ; it is in universal demand on tho w('Ht ct>ast of South America, 
arid is consumed in vast quantiti(!S by the Mountain Indians; scarcidy 
a single hut in tho interior is without its jar of this favoui it*', li<pior. 
Ih sides th(' use. made of Indian corn as food and drink for man in its 


various preparatidus, it is largely uscxl for feeding eattie ami stoek of 
all kind. In tin; Western States, cattle and pigs are turm d into tho 
c«^rn iiclds and there fatten for tho market, thus saving all harvesting. 
IVitli ns it is used for feeding pigs, citluT whole or ground into nieiu, 
and also t<»r feeding cattle when fathming during winter. It is ex- 
t:« 1I( fit for leeding to milk cows during winter and Rffring, and is 
soiiirtimes fed to horses; indeed all kinds of stock on a farm -horses, 
e.dilc, sliticp, pigs, and poultry— will readily eat and scorn fond of 
Indian corn. Wo hear of corn being sometimes used for fuel in tho 
where wood and coal aro scarce and dear and corn is clieap. 
In Illinois and other parts they use the corn cobs chiefly fur summer 
nnd ; when kept dry tin y burn well, and are no bad substitute at that 
^<118011 for wood or coal, 'rhore are many varioti<;s of Indian corn 
known, of which the most prominent arc those distinguisluMl by 
colour, as white, red or brown, and yellow; those that have difloront 
nnmhcry {)f rows on the ear. as the eight, ten, twelve, to twenty-four 
row(Hl kinds; those that differ in taste, as the sweet and common 
kmds; and those that have sonm peculiarities in tlicir kerne, Is, as tho 
tooth, gourd seed, rice corn, &c., Ac. There is no doubt that 
plant can be much improved by selection and cultivation, and 
^ ‘Vt varieties may bo miiUiplitd to almost any extent by judicious 
eietion of kinds, and crossing by careful im]>rcgnation. Alojost 
* u rv corn grower has bis favourite kind; but scarcely any kind will 
^ better than the common eight-rowed yellow corn. Though 
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corn ifl a tropical or Kub-tropical plant, jot it is capable of 
acclimated in almost any region up to nearly the 50tb degive 
latitude on the American continent, and is adapted in some of iig 
varieties to almost any part of tbo country. Ikniig a short-livnl 
anmial it will succoed wherever the heat of summer is intens*? atnl 
of HufiSciont duration, whatever may be tbo cold of winter. The corn 
crop most have boon of imnieiiBO benefit to the early settlers of this 
country. It succccils well on now-cloarod laud ; it roqniros little 
cultivation there; it gives a large increase for the seed planted; it 
requires a short season to mature, and could be used for food I- fin. 
it came maturity. It is no wonder that this was a favoiinto ciMp; 
even yot there is said to ho more land devoted to the prodvictiun . f 
Indian corn in the United ritotes than to any otlna- grain. 

In Italy it is an important part of the cereal crop, an I the pro hi..., 
has been given at 45,000,000 bushels. How largely it enters iut) 
the agricultural ecaniomy of tlio country may he seen IVum tlie fu, t 
that in certain parts, tlie province of Turin for instaiiee, the laboiKir 
is allowed to share the produeo of the Indian taun witli liis mastt r. 
In other parts of Lombardy, besides a money [).ayincnt for ^vagt;M, hu 
rce'oivos a proportion also, wliich when mixed with rye and mill;: 
Hour is made into a coarse broad. Aiiiongst tlie b‘d,U;r paid a 
“poibnta’’ of corn meal is principally eaten, tin's, mixed with \agt- 
tahles, and fiavoured with a little bacon, is a favourite dish. 

In the south of Europe and on the banks of the Danube the ( uhi- 
vatioii has been attended with eonsiderahlo snecess; in llungiirv, in 
jmrticular, tbo cro|)8 of maize arc large and profitablt', some 
acres yielding fi (>,000,000 busliols. 

We have no details of the acreage under maize in the Austrian 
empire, but in Uarou Czocrnig’s ‘ Statisti(;al Handbook’ (Viennu 
1801) the production is roturnc'd at 43,070,000 luotzon (I J busllc]^j, 
which is nearly e<pial to tbo wheat produced. 

Ill (ji’cece, whoro it share.s attention with wlicat, barley, and rice, 
the production ainoimls to uboul three million biisliels. In localities 
where the land can bo irrigated and the soil is particularly grxd, 
maize is planted after the barley has been cut in the mouth of Hlay. 
The principal food of the peasantry consists of a coar.se brown brcaT 
called koramedopita,” made of a mixturo of barley and corn flour, 
or “ bobota,” being a bread made of maize'. 

In Portugal Indian corn is the staple cultivation of the northeni 
part, and the produce amounts to about fifteen million bushels. The 
proportion that it boars to that of all other corn crops throughout the 
country is one half in respect to quantity and value, and one-third in 
respect to the portion of the cultivated area devoted to cereals. lh<^ 
universal bread food is “ broa,” a strong, wholesome, and not iui- 
palatablo mixture of maize and rye. To tlio use of this bread lo‘>l 
is ascribed the well-boing of tho Portuguese peasant. 

In France the production is stated to be 30,000,000 bushels, and 
the grain is grown and used cbiclly for poultry, which, in the sul>- 
dividcid condition of tho soil, is one of tho mainstays of the pea.<imt 
farmer, as in England, so fur, one of its chief uses is for feeding 
pheasants, who thrive very fast upon it. 
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111 1872 there were 008,091 hectares under maize and inilh t, 
wliieh woB somewhat under the <juantity in previous years, for in 
1S70 there were 1,053,000 acres under Indian corn. Tim prtKlueo in 
J.s;2 was 11,035,832 hectolitres. 

la Algeria much attention is not given to the culture of inaizo, as 
it rotpiires gmxl land and irrigation. It is sown in March and Ajiril, 
according to the season. The forty days’ variety is harvehtt^nl in 
Jnne; the larger kinds in July and August. The mean pnxluoe <m 
iriigute^l land is 18 to 20 cwt. per lieotaro; on dry land it is imt a 
third of this. 

There were in 1870 about 19,000 hectiu'es under culture, which 
prodnccHl 210,405 hectolitres. In 1874 there were nndi r cnltiin^ 
about 47,000 hectaros, chiefly by the iiativtis, as only 500U were culli- 
vatcvl by Europeans. 

Maize Starch.— A, large quantity of Indian corn is eniploye<l in 
Aiiu rica and this country in making starch, or what is hnown lis corn 
tliuir, and rnaizeua. In this manufacture tlic maize is softcnc<] in a 
solution of carbonate of soda and eriislicd in mills, on wbicli water is 
puind. The milky liquid which flows is diluteil witli wabu\ and 
conveyed over a largo si(;vo, on an inclined surface, the libres, Ac., 
IxMUg left on the sieve. The starcli is dcjajsited on tlu* inclined ))l:m(‘, 
while the fatty and nitrogenous subshmccs passofl' with the li(|iiid into 
tho vat. The standi is collected, waslutd, and dried, ’riie residm s 
remaining on tho sieve are employed for feeding stock and in jnijKir 
making, the oil or fat in soap making. 

There is n small sweet variety grown in Demcrara, called caiiaem, 
which ripens its grain in less than two months from the time ef 8(»vv- 
iug. It is in every res^icct more dimiuutivo than the ordinary Indian 
Corn, being very slender in its sUlk, and with the leaves and eais 
also small in comparison with the ordinary kimls. The llavonr of tJic 
curiiic.a is very line roasted in the milk, that is, Imfore the grain is 
fully ripe, wlion it is very soft a^d juicy. Indeisl it is usmilly pro- 
pired in this way, and seldom permitted to arrive at maturity. Yon 
Hix.' the ncgn»es mmicliing tlio gniin off tlio roasted cob. The natives 
sometimes crush and bake it, aud it makos a nutritious, juicy sort of 
orcinl, which they call “cachapo.’’ 

RICE. 

One of tho most extcmsively diffused and useful of tho grain crnj>«, 
ujfl bupportiiig tho greatest number of tho huimm race, is rice. Jt 
‘< cupus, in fact, the sinuo place in most intortropical regions that 
•vhf^t does in tho wanner parts of Europe, aud oats aud rye in those 
uore to the north. It is raised in iuimcimo quantities in Iiidi.i, China, 
lava, and most Eastern countries ; in parts of the West Indies, Omtnd 
America, and the United States, and in some of tho sontlici n countries 
‘t Europe. The chief food of perhajis one-third of the human race, 
t atinrds tho advantages attending wheat, maize, and oMut grains, 
vhilerit is susceptible of cultivation on land too low and moist for 
1C production of other useful plants. 

I he rice from the ISoutliern States of Amcricii is decidedly the best 
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brought into oomraerco, being much sweeter, larger, and betf. r 
coloured than that from Asia, wiicro its cultivation is not so \\vll 
managed. It is necessary to except Bengal rice, which now iK-aHy 
equals that grown in the Carolinas. South Carolina produas thv 
best American rice, and Patna the best East Indian variety. Exct-l- 
lent rice is also gro^vn in the Spanish provinces of Aiidulunia 
Valencia, and Cabilonia, as well us in the marshes of Upper 
especially Lombardy and Venice, and in - the plains of Milui/ 
Mantua, Verona, Parma, and Modena, along tlio river Pu. 

Our imports of cleaned rice in 1875 (besides 1G,601 quarters int)io 
husk) wore derived from the following sources : 


Cwt*. 

Holland 

Franco 11,191 

Siam .. 110, ‘.>10 

lloinbay and Scindo .32, 186 

Miulraa .. 182,26.5 

Jlengal ami Hiiriuah G,2.")l,3rj 

Other coimtrioa 31,018 


Total 6,719,894 


The Cai'olinas and Louisiana now produce annually about 420, (){){> 
cwts. of rice; the Brazilian comes into commerce from Rio Janeiri^ 
and the Egyptian from the Delta of tho Nile, viA Damietta m\ 
Rosetta. 

Tho following table sliows tho imports into tho Unite<l Kingtleni, 
of rice oloanod, and in the husk, or iincleanod, at decennial j)c:“io(L. 


• ' 

Year. 

r’ ' 

Taddy. j 

1840 

C»t8. 

443,918 

qrs. 

42,119 ' 

1850 

785,451 

37,150 1 

18G0 

1,535, #75 

516 j 

1870 

4,077,468 

98,178 i 

1875 

6,719,894 

16,601 i 


In 1876 tho imports of cleaned rice wore 6,485,087 cw ts. 

It .will bo seen how enormously tho trade has increased. Alnuit 
half the quantity received is re-oxportcxl to the (yontincTit, etc. 

Loureiro enumerates tho following species : Oryza ctmmunimv''’, 
yhitimsa, montam, mutica and yraecox^ all of China; oihr 
authors consider them only varieties of 0. saliva. Then wo I 
0. latifolia, Desv. of tho Carolinas and St. Domingo; 0. minuiu 
Presl, of Luzon ; 0. Nepaleims^ G. Don ; 0. perennw, Moenob, ami 0 . 
platyphylla, of New Granada. 

The varieties of rice arc very numerous in tlio dilYcrent countri''^ 
where it is cultivated. Tho natives of India and China 
them a good deal by the size, shape, and colour of the grain, lio rt 
are white and red rice, small and large-grained. The chief com- 
mercial classifications, how'evor, in the East are, table rice, cargo nee 
and white rice. 
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Akiioiigli there are such iriJiuincrtiblo varieties cultivattNl, pnicti- 
rully they resolve themselves, agricnltiirally, into two tho 

upland or mouutaiu rice, and the lowlaiul or aquatic rice. 

Java rice is inferior to that of Bongai^or (^iroliiui. This is not 
nttributablo to any real inferiority in the grain, but chit lly to the 
cHrclcss mode in which it is prepared for the nnirkct. lii Jiusking 
the grain it is much broken; and from caroIessnoKs in diving, it is 
vory puliject to decay, from imbibing moisture and tlio attacks of 
iiisecLs. Unhusked rice or paddy may bo kepi sound for many 
years ; indeed for table use, rice a yoivr old is usHally preferred l>y 
judges. Of all the cortoils it is the most compact, seldom weighing 
lts.s than 65 lbs. to the bushel. 

Uice dees not contain half as much gluteti as wheat, hut has one- 
feiirtb more starch in its composition, hence the prefercnco given to it 
by our starch makers, botli from its cheapness and larger yield. 

IVofessor Johnston found the pro{X)rtions of wab r in rice to bo as 


fol low's : 

Madras l'V.5 

Bengal ^ .. \:\ l 

I’atna i:i I 

Carolimi i:{-o 


Mr. Dugald Campbell, in a series of analyses, publisbe<l in my 
‘ Technologist,’ * on the amount of starfdi in rice, ft)und in font 
siiriiplesof pinky Madras j-ice an average of 18*57 per cent, of water, 
and the projwrtions of starcli in four qualities were : 


First quality 7(1 •(; 

Smuid „ * 7;i-o 

Third „ 7(1*^ 

Fourth „ uiM 


Averago of the four bpecinu es .. 72 2 

The folbnving are given by Dr. Watson as the c(»mposition of the 
J^eveml varieties of rice named : 


i PegQ. : Rnfiiliay. ? Bmadi. innilly. 


1 - . 

' n-TiO ‘ l.^-OO I 13T0 12 H0 12 ‘.K) 

^ilrog.m, us matter .. ; 7-41 i 7-44 | 7*12 «'24 7'21 

matter i 78T0 ^ 77'68 78-70 77-80 78 .VI 

ratty or oily matter .. .. , 010 : 0-70 i 0-40 0-04 i O-OO 

Mineral coiistitutnts (ash) .. O’OO J-23' 0 00 0 ;V/ ' f) T 0 


Total 100-00 ; 100-00 100-00 100 (>0 100 (;0 

I ! 


^ In Eur(i^o, America, and Africa the cultivation of rioe is e).i)ij)ani- 
*vely insignificant. It is in the intertropieal counlrien (d A/ii.t that 
rice is of the very first importance. Over the i-ieui^furds ^.f f., |.ejiiTi- 
•suksof India and China, in Japan, and some of the ' asivi n i dciMh . U 
i‘d(l8 undisputed sovereignty. 

* Wd. i. j.. 101. 
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Italy , — To tiie Moors has boon attributed the introduction of 
into Spain, and subsequently to Italy. From the Venetian provinces 
it extended rapidly through tlio marshy tracts so common in that 
region. The great 8wani[»|^of Verona and Mantua, useless fur otlier 
species of culture, afforded a profitable field for rice ; in them it wtig 
early established, and has always continued to bo of great impuriajice. 
Its progress to the eastward was slow, and it was not until the middle cf 
the sixteenth century that the rice cultivation of tlu) Milanese became 
of sufficient extent to attract public attention to its sanitary relations. 
Its development thus kept pace with the progress of that great system 
of irrigation canals which had been perfected at this time. 

In Piedmont and Lombardy rice cultivation is divided into two 
classes — permanent, locally tenned rtaage da zappa, from tlui use cf 
the spado in its tillage ; and temporary, rigage da vicenda, which forms 
a part of the rotation of crops in the irrigated districts. The per- 
manent rice cultivation is restricted exclusively to low marshy 
localities unsuitod for any other culture, and is of great value, bein^ 
the only crop which soils so wet are capable of affording wheMi intro- 
duced into the rotation. This extends over nine years, generally in 
the following order : Ist year, wheat with grass seeds; 2iid, 8rd, and 
4th, mea<low8; 5tb, 6th, and 7th, rice ; 8th and Oth, Indian corn, or 
other crops, varying from year to year. 

A clayey impervious soil, with a small proportion of sand n< ar the 
surface, is found to be the best for rioe. As the plant passf^s its 
existence in water, the details of the culture are directed to securing 
this condition. The means ruu ployed are much the same in Italy as 
in India. The surface of rice land is iniwlo as nearly us po8si])lo 
horizontal, and where variations of level occur, a series of terrai ns is 
formed, each of which is carefully levelled. Compartmects are then 
marked out, of which the dimensions arc extremely variahhi, and each 
is surrounded by earthen walls or banks about two feet bigh. Cun- 
ncction is established hetweou the compartments at high and low 
levels, so that the water entering the first passes inti) the others, and 
thus maintains a very gentle movement which keeps the supply always 
fresh. When the divisions are duly formed, the rice-ground is 
ploughed and carefully weeded in spring. 

If the soil bo too wot for the use of the plough, as in marshy 
localities, it is broken up by the spade, a tedious and unhealthy 
process. After the ground has been thus prepared, water is admitted 
for the purpose of verifying the levels, and of consolidating the 
partition-walls of the difibront divisions. It is necessary to remove 
all trees from the immediate vicinity, as shade is very hurtful to the 
crop. 

The period of sowing extends from the beginning of March to mo 
bogiuning of May. The new rice-lands arc sown first : those which 
have been established for one or more years at a later perfi)d, as the 
soil is benefited by exposure for some time to the heat of the sun. 
Rice in the husk, Iwally termed risonc, is employed as seed in the 
proportion of from three to four bushels per acre, according to th» 
nature of the soil. It is sown by hand, and as the laud is literally 
in the state of mud, it is very laborious and unhealthy work for the 
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cultivators. It is usual to soak tho rice-Roo<l in water for twenty-four 
lioiirs previously, with the double object of qnickeuiiij' its vogidatiou, 
and preveuting its floating on tlic surface of tho water, os without 
tin's precaution it occasionally docs. 

Twelve or fllteeu days after the sowing, tho young plants rise nhovo 
the surface of tho soil, and as they increase in luight, tlie sheet of 
wiiU'r is grwlunlly increased with them, so that merely their tops sliow 
ubiivo it. The fields arc kept in this Hooded state until the plant 
llowers, which, according to tho time of sowing, takes place lictwten 
the middle of July and tho middle of August. About this tino' tlio 
thvoding of the crop is replaced by legnlar but .'ibniulant irrigation, at 
intervals of a few days. Wliou tlie liead becoiiHs well formed, tho 
grain of good size and tho colour clia.,gcs from deep to ligldcr 
vellowdsh green, all use of water is discontinued, the land is drained 
as dry as practicable, and in ten or fifteen days afterw'ards tlie crop is 
ready for cutting. Tho rice harvest in tho north of Italy ranges, 
according to circnmstanctis, from tho middle of Beptciubor t.o tho 
beginning of Octolier ; and the crop is cut with the scythe when largo 
compartments are used, and with tho roaping-liook in tho smalh r 
ones. Tliof^rain is made into small sbeavt's about 25 lbs. or 80 lbs. 
in weight, and with a constant length of 18 inches. AVlxm the ])lants 
are longer than this, they are cut higher, and the stnbblo is art(U‘wards 
ploughed in as man are. 

The thrashing is (f fee ted alter tho Oriental fiisliion, by the treading 
of bulhxjks or horses; and tho grain is snbsiujm jitly dried for some 
days by exposure to the sun. It is tlien stored, umi daring tho 
winter, when water is cheap luid abundant, it is (doared (»f tlio liusks 
ill the rice mills attached to the farms, wbicli are work. ({ l>y water- 
power. Throughout Northern Italy the nuadew and rict lauds may 
he said almost to divide botwcon them tlmt vast vnlmuo of water 
\udcli is every year poured over the face of tlio country. 

Italy ex|>ortcd the following (imintity of rico : 


Kili/s. i ICIlcH. 

i8r.2 20,G(;fi,820 1S7I 84.;r;0,oao 

r)2,4f>»),222 1872 7.T,872,0(i() 

1H<;7 88,340. 0<j‘l I 1873 08,421 Oi'O 

l‘^70 88,881,044 ! 1875 72,78U,Oi;() 


least three-fourth k of the rice that forms the oxjxirt 
trarle of tho vvorld is exported from Ihitisli India, llengal rice iimis 
its way w’lierevcr coolies emigrate, and no other rico seems able to 
coin|>ete witli it in the market. 

The rico exported from ('alcutta is divided broadly into three 
qualities: table rice, ballam, and moongby ; of those table ricf3 is of 
Course the best quality. liallam is iiiostly Backergungo and EasUmi 
f ‘♦uigal rice ; the rmrao may be suppo8<3d to bo derived from the 
-hittagong boats of peculiar comstniction in which the rice is carrieil, 
cajif»(l ballam boats. The moonghy is common or inferior rice. To 
United Kingdom tho exports in the largest proportion are of 
rice ; and similarly to Bombay and Australia, w'hcre it is in- 
tended m the iirst instance as food for Europeans ; the rice exported 
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from Calcutta is table vice. To the Mauritius, however, the export > 
are lallam and mooiigbj, being in the proportion of 150 tons of ballaw 
and 75 of moongliy to 16 tons of table rice, and the same to Bouilxi' 
and the West ludios. To the Straits, to Java, to tho Maldive s an j 
Laccadives, to Ceylon, to Madras and the Coromandel Coast, ainl to 
the Gulfs the export is almost entirely of ballam rice. 

First among the Indian cereals, of course comes paddy. Tliore 
are over 1400 different specimens of it in the Calcutta Minspiun. 
Probably there does not elsewhere e:ti8t an equally extensive and 
valuable collection of tliis cereal. Of paddy, or the rice grain, there 
are in Bengal three well recognised classes — the Aus^ the Amwn. and 
the J^oro, They may be shortly distinguished as follows : 

The auB is sown between the middle of March and tho middle (,f 
April, and is cut in August and September. Tt does not grow in 
water; is coarse, and is not largely produced. The amuii is sovn 
between the middle of May and the end of Juno. It re,|uir(« 
showers of rain even in its early days, but the young plants sliould 
be strong before the regular rains set in. It is cut in Novenibc-r and 
December, and ccmstiiiitcs the staple crop of the countr;^ The U»ro 
is sown i)i Junuiiiy and February, or soujowhat earlier; is plaukd 
out in low luarshy places, and is cut in April and May. 

Tho number of varieties of paddy in the three different 
together is something enormous, when compared with anything oi thp 
kind to which we arc accustomed in England. Ten or a dozen imiiics 
each wouhl probably cover all tho different sorts of wheat and barlry 
witli which tho practical Euglisli farmer is brought in contact. Ihit 
there are already in tho Calcutta Museum as many as 1104 names of 
^wtddys, and though very many of these aro merely local synonyms, a 
large number unquestionably correspond to intrinsic and seaseiial 
distinctions. 

The obvious differences in the grain itself are indeed very remark- 
able. In colour the specimens range from a bright golden hue, throu^li 
almost every gradation of tint, to black. And in regard to size they 
vary from tho dimension of a largo mustard seed to those of a canta- 
loup melon seed. Some two hundred or throe hundred of the eamph rf 
of paddy in the museum, have boon tested by weighing ; and of tliese 
the smallest furuiuhed 203J paddy grains to the half drachm, the 
largest 54^^ grains. 

Tho husked rice, or rice proper in the understanding of English 
people, exhibits, necessarily, dithrences of size corresponding with 
those of its parent grain. It also varies in tint from a pure white 
colour to a dull red. The proportionate out*tum of rice to the ud- 
busked paddy from which it arises depfuids both upon the sort of 
gin^in ami tho process of husking pursm^d ; probably also upon other 
elements. Dr. Buchanan Homilten says it amounts to a little 
than one half ; * and a writer in tho ‘ Statistical liejwrter ’ gives the 
proportion of “ rice to “ paddy ” at from half to two-thirds. 

It has not yet been ascertained what are the external conditions of 
season, situation, and culture, which givo the different sorts thtir 
respective economic values ; and investigation on these points forms 

* Vo), ii. p. 82K 
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j>Art of tlio work which is yet reserved to bo accomplinlied in Cal- 
cutta. 

It is impossible to give anything like an approximate estimate of 
the laud under culture, and the annual production of the great rice- 
growing countries of the East. But a few incidental facts may bo 
Ill there Vero 4,000,000 acres devoted to rice in the 
Mt^lnvs Presidency. 

'I'lie following are extnicts from an interesting note on the cultiva- 
tion of ri(Xi, by Lieutenant Ottley, Assistant to the Chief Eiigim er, 
Irrigation Branch, Bengal : 

The rice continent of the w'orld is Asia, and in Asia, British India 
is pre-eminent as the territory wliere rieo cultivation lODst prospers. 

American rice, from the careful cultivati»)n to wliieli it has b( m 
siihjecteil, has acquired a quality far finer than that of* any other rice. 
Ptunistent etlbrts have been made by tlie Indian (Jovermnent to infro- 
(iueo the Carolina varieties into India, but hitherto with only moderate 
success. On this point Sir George Cumpbeil, in his ‘ Administnition 
Report for 1872-73,’ writes thus: “For Carolina rice cultivation an 
artiticial supply of water is necessary, and instructions have now boon 
iHsuml that the seed sliould be sown on.our canuls, and duly irri"-atc(l. 
Carolina rice is much juore highly priced in the market than onrniary 
nee, iind it may he tlnit with commaml <d' water wc fdiaJl he able to 
r- alise from the cultivation of Carolina rice much that is now sunk 
rii canals.'’ 

'i ho following figures may be useful as showing the imm('nH(; im- 
iH*rui!Co of rice cultivaiioin Rieo is the principal article oi diet over 
Ihngal p-iojicr, and among Bengalees m oftmi the only fo<„l cater.; 
piilM'K, fish, vegetalilen, oi], salt, «pi.;cs, and oth. r coiuln'm nts »ro oidy 
■•■ddt d to give the rice a n iisin It is gimeraliy admittofi ^•iat the eon- 
^nl!iplnnl varies from two-ti.'ii'ds to tiiree-fourths of a scer (alamt 2 11m.) 
I'or head per diem. The population of ikuigal and Orissa amounts to 
3.305 souls; tliis number therefore at two-tlnrds of a socr per 
‘h ‘in, or six mauuds per head |»er annum, require nearly 270,(j(l0,0(l0 
imiunds of rieo. In Bcliar, rice is still the prineijuil food crop, 
tfi'oigii among thi^ poorer classes, and esjiocially in the {lislrict of 
■^aiun, inai/.e and harle.y anj in a groat degree the food of tlie people. . . . 

’ i•o]nllaiion of Beliar is 19,73(5,101 souls, and allowing 3 mauiids of 
n. ),♦ r head per amium, we nupiii o nearly 60,000,000 maunds of rice. 

” cgal and Boh ar together, thercfoi*e, consume about 83(1,000,000 
niaiinds <,f rice yearly, or say 12,250,000 tous ; add to this an export 
< - cMtdloo tons, and 2,000,(K)0 tons for seed grain and waste, and 

tti'' total re(iiiiromeDta amount to nearly 15,000,000 Ions Of rice 
r nnnura, or .-.;ty 574,000,000 uiaiinds of paddy. An article in the 
i'Oan Ecoiiomistf taking the rumBurnptiou at tiirce-fourths of a seer 
ptu m.,id p.er dicm, and all(JW'iiig*tbar. aimmut for Beltar, as W(dl as 
ega^ an,] Orissa, arrived at a total requirement of nearly 20,000,000 
mrs of nee, or say 765,000,000 maunds of paddy. Both these calcu- 
."118 exclude the reserves which must bo stored, and deal only with 
iietual yearly liand-to-mouth consuiaption. Taking the lower of 
yearly under rice prob.nhly amounts to from 
" " 0,000 to 40,()00,000 acres, or say from 60,000 to 80,000 8(]uare 
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miles; unfortunately, there is no reliable information obtanmblo 
this point in any district, so that it is difficult to ariivo at uvon an 
approximation as to tlic area imdor rice cultivation. 

Hico being the staple food crop of Bengal and Biirmah, it is im.. 
portiint to ascertain as nearly as may be the average out-turn 
acre. The conclusions which I draw from*a very careful study , f j 
iLass of statistics on this subject are as follows : — 

1 st. That very <jood land in very exertional years will give an nut- 
turn of 48 mauiids por acre, and in such exceptional places as Jli.}. 
gellee even as much as 54 matimls. 

2n(l. That the out-turn of tlic same land in an ordinary (jvud ytar 
may range from 36 to 40 mauuds per acre. 

3rd. That the out-turn of ordinarily fair low land in a really <jn(vl 
may ijvngo from 30 to 36 maiinds. 

4th, That this same land on an average of say ten years will a 
yearly out-turn of from 18 to 24 rnaundfl. 

5th. That poor or high sandy land will give in a good year 1 8 maiiri ls. 

6th. That the same land on an average of say ten years will giv^: 
yearly out-turn of 12 or 13 maunds. 

7th. That the average out-iupi for a nuitiUr of years of all ehisi^i f 
land will bo about 16 maiinds per aero. 

These conclusions have reference only to crops depending on ihn 
rainfall or irrigated from sounxiH the supply of wdiicli is not a-stir. •]. 
and it api>ears to me that a never-failing supply of canal water wen' ! 
eliiainate the unfavourable years, and would thus raise tiu' av- r ee- 
ytuuly out-turn of the irrigated crops from 15 luiuinds to b- •.< . :;i 
and 30, according as the lower or liiglior estimate of a fivvoi!. i i . ? ut,- 
turii is acc(5pt<xl. 

Doubts liaving been frequently expressed as to the value . Pvu ; - 

sity tor, irrigation for rice cro]»s, a great immher of exp uiu;* 
ascertain the out-turn of iriigated and unirrigahd crops r . 
out ill 1873 by Mr. Apjohn in tlio Midnaporo district. Ih • ' i. 
may ho here briefly et44tcd thus. The nnivrigatod lands gr.' ' ^ 
turn of about ouo-fifth of a bumper ••rop, lands irrigated lo ' - - 

and Noveiubor gave nearly half n bumper crop, and buult iw : 

from June and July gave six-sevenths ()f a bumper crop. 1 1 < [ ^ 

irrigated from the beginning of the season ox(^eede<l in vain ■ : 
altogether unirrigated ones by rupcea 16 per aero, Use vale. 1 
ohtaincKl from the selling price of the paddy and .sUaw^ on tin gr ' iii l. 

Now, iuasimich as the year (1873) in which these experiiiu wt;r-' 
madowas one of dolicient raintall, the comparisou is decidedly fav. .ar- 
able to the canals and unfavourable to the unirrigated crops, ni.a tbi" 
proportion of out-turn, viz., 4J to 1, cannot, and will not h'/id in 
ordinary years. 

This much, however, may he safely inferred— ;/ir6<Zy, that in bail 
seasons the canal-irrigated crop will bo say 4,^ times better than the 
nnirrigated one ; and secondly^ that in ordinary years the oaual-irTi- 
gated crop will compare with the unirrigated one ns 6 to 5 at Icat^t. 
This incivaso may not appear great when merely one acre is coTisidcrtJ, 
but becomes of vital importuice when the area of cultivation is rcckout'l 
in hundreds of thousands of acres. 
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In India generally, it has been feaid, rice ig produced in every 
variety of soil, at every altitude, and in every latitude. ()a an avoraco 
estimate the yield of one acre of rice in the f(ntile soil of Ka.stern 
has been taken to bo about 27 maunds of paddy, or 2,21 1 ll>s 
ihUhor less than 2 maunds or about 100 lbs. would be the amount of 
Seed required in those provinces for sowing an acre; and tlie i)ioduce 
may. therefore, be estimated at thirteen or fourteen-fold. This is 
ratiicr an over-estimate for ordinary Bengal produce. Twenty nmunda 
of paddy or say 12 maunds of rice per acre i« really a very <roud 
average out-turn, and a yield of seven-fold is an average bnyond whieh 
few cultivators on an ordinary soil venture to eiileulal(\ in the 
North-West Provinces the average yield of rice is reportc<l to be little 
over 10 or 12 maunds of paddy per acre, or from 5Q|| lbs. to 8()() lbs. 
of ( loaned rice. In the Punjaub the out-turn is estimated at 550 lbs • 
ill Cmdh at 649 lbs., in the Central ProvincMis at 207 lbs., ami in’ 
Mysore at 1577 lbs. of rice i^er acre. It is presumed that tliesi calcu- 
lations 0TO ill cleaned rice, as if is irapossihlo to Bnp})oso that tlujro 
cull bo BO small a yield as this of paddy or rice iiiiliuBk(‘d. ^J’ho 
Mysore estimate, however, is apparently in paddy. In Mr. DalzoH’a 
‘ Memoir on the Famine of 1866,’ it is asserfod that the Pevenno 
iScttloment Department of Madras, after imjuiries and exporiimmts, 
extending over ton yciars, had estimated that an acre of unirrigab'd’ 
land in the Madras Presidency produces on the aveu-ago a yicild of 
about 5 ewts. or 560 lbs., and tliat an acre of irrigated land prodiuv s 
lU ewts. or 1120 lbs, of cleaned rice. The yield of paddy is said to 
bo double the yield of cleaned rico. In Sindh the out-turn of an ac'ro 
18 estiniabMl at from 900 to 1200 lbs. of paddy. 

In Ilritish Burmab it is reported that oru' acre will produce from 
tdty to one hundred baskets, or 2700 to 5 100 lbs. of paddy, according 
to the class of land. On the best land sonicw^bat 1(‘ks than one basket 
(«^1 lbs.) of paddy will plant an acre, while on inferior land it takes 
inoro. The yield of paddy in British Burmab is, thoreforr;, from fifty 
tn a huudred-fold. The average on the 'remassorim coast is said to 
bo only twenty-fold. In Siam, Cochin-Ohina, ami Java it is a 
couiinon practice to exact two crops of rice yearly from the same 
om; in April and one in October, and an English aero in Java 
cultivated has been found to yield, an annual produce of 560 lbs. 
c eaned rice. In the same island an acre of good land yielding 
^nually one green crop and a crop of rico was found to produce 
lbs. of clean grained rice or about 1250 lbs. of paddy, 
t v^uld not be difficult to re-jiroduce many other oalculations that 
\e )een made of the out-turn per acre and of the remuncrativo 
os 1 To do so, liowevcr, would bo of little use, 

c calculations are mere estimates, and are often evidontlv very 
•fa/M'urate.^^ ^ ^ 

in ^ favourite food-grain of the people of Asia ; but, except 
BTul ^ other (iistricts, in which it constitute# the chief 

a most only article cultivated, its use is confined to the richer 
throughout the country. 

ice ia used for food for man, beast, and bird ; for the manufacture 
* Mr. H. J. S. Cotton in ‘ Calcutta Review,’ 1874 
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of starch, the (listillution of spirits, &c. Its varieties arc as luuno. 
rolls us its uses. There are in Bengal three distinct crops : the tiist 
grown on somewhat high ground, is the early crop, sown for tie 
most part in June, ahd reaped in August and September. The seeon.l 
is the main crop, sown in June and July, and cut from November to 
January. Tt rw^uires a great deal of moisture, some varieties 
iiig in several feet of water. The third is a dwarf crop, cultivate ! 
ill the mouths of March, April, and May, on low-lying land, 
rally on tlio sides of marshes and pools, where irrigation is easv. 
The ratio of productiveness is said to be, in a good season, us 1 to 
Tlie following ligures show the rice exported from India, distiu- 
gnishirig husked and nnhusked, chiefly to England, Ceylon, aiul 
Mauritius. Valip of that cx|>orted about 5,000,000?. a year. 


Year. 

' Uubked. 

Paddy. 


ewts. • 

cwls. 

1871 

' 15,702,022 

205,701 

1872 

‘ 16,000,800 

320,305 

1873 

22,073,707 

! 320,159 1 

1871 

10,805,181 

i 440,201 1 

1875 

16,040,612 

1 452,206 ! 


The expansion of the export rice trade of Burmah is rcuuirkablo. 
The value of the exports is between two and a-lialf and three mil- 
lioiis sterling, or more than one jiound per head of the popiilatii*!!. 
New, rice mills are being built year by year at Akyah, Basseiii, uul 
Itaiigoon. 

Rice constitutes the main staple of British Burmah, which pr**- 
viuce exported during 1875 nearly 61 per cent, of the total exports 
Irom India. These Indian exports and the value were in : 


1 Year. 

Rice aiid Paildy. 

i Value. 

1' 

CWl8 

' £ 

1869 

15,377,071 

4,283,065 

1870 

10, 614, 6.44 

3,087,615 

1871 

16,087,813 1 

4,203,850 

i 1872 

17,311,285 

4,100,161 

' 1873 

23.203,056 

5,761,030 

1874 

20,245,383 ! 

6,540,707 

1875 

17.302,038 i 

4,765,334 


The narrow strip of coast between the sea and the Aeng ran^'- . 
which wo call Arn^an, covers an area of about 16,250 square luile^- 
It is generally fertile, Tho deep lagoons which inUirsect it in evir y 
(liieotion aflbrd ready means of communication, and it has a tine au l 
coiivcniciit outlet for its produce in the magniticent harbour ef 
Akyab. Ika production has been developed by the small iiuh ['( »'- 
dent owners of land, until tho province now competes successfully 
with BeugMl in tho supply of rice to the continent, so that the ex- 
ports, which in 1830 gave employiuent to but a few coasting vesseh* 
now require one million tons of shipping. 
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Tim llurmfisc recognize nearly a hundred varieties (,f rice but the 
priiieipal distinetjoiw between tbo different kinds are as I'eilews- 
bard grain, soft grain, and glutinous rice. The ■■ Natsiong ' is (be 
harJost grain, and tlio rice which is accordingly princimllv ev 
p.rtod to Europe. The “Mci^lo” is the chief of tbo soft grain 
varieties. It is much preferred by the Burmese to the bard-gi aim'd 
fits, ami it 18 certainly superior in taste when cooked ; but the bard- 
graiiuxl rice is that purchased by the merchants for e.vi.ort as it 
keeps better, and tbo soft-grained rice is too nmeh broken by’ Miiro- 
peaii machinery in cleaning. Latterly, on tbo eontineiit, this bid 
el.jection appears to liavo been overcome, and a greater demand is 
cniiseniiontly springing up for the “Meedo” rice for the markets of 
fuieigii Europe. The “ Konugiiyoen,” or hill rice, is , 'ailed “olnli- 
nmis ■’ rice by Europeans, from tho proimrty it po.ssos.sea when cooked 
of the grams all adhering in a thick glutinous mass. It is the ehief 
.rtieb. of f.«)d with tho Karons, affl other hill tribes, but is not niiu li 
eaten by tbo inhabitants of the low swamj.y plains, vvlioro tho common 
rk't' irt grown. 

The annexed table shows the exports of rice (excluding iiaddy) from 

to Indian and fnrfiifrn f-vi. ' 


1 To F'on-U';!! I’oiis 

1 To Indian 

1 Total. 

3H.108 

00,082 

410,271 

407,703 

74,204 

1 482,0x57 

388,814 

187,253 

576 ,'(107 

403,132 

201,000 

605,311 

255, 107 

81,045 

330,211 

100,357 

02,302 

222,050 

208,802 

83,. 574 

1 352,406 

2.54,244 

132,300 

386,613 

100,003 

182,002 

.373,055 

244,010 

185,442 

430.3.58 

252,812 

170,052 1 

431,804 

355,054 

156,200 

511,200 


18(11-02 
1802 OJl 
1803-04 
1801-65 
1805-60 
1800-07 

1807- 08 

1808- 00 
1800-70 

1870- 71 

1871- 72 

1872- 73 


..vvas... WUV DCIVCIXIU UUUUblieH 10 

st ilt from British India in 1872-73 : 

Ilniteti Kingdom .. U 

Franco 

^lermany *’ 

Mediterranean ixirte 

Other countries in Europe 

North and South America 

West Indies 

Mauritius .. *' 2 

Bourbon .. _ ** [ 

Other countries in Africa 

Arabian and Persian Gulfs 1 

Ceylon ’’ o 


Cwtu. 

11,044,040 

10,144 

111,831 

382,667 

200,627 

128,010 

591,773 

2,435,035 

148,230 

140,244 

1,162,020 

3,049,052 


Total 20.305,787 

ith 700,000 acres under cultura 

• In 1867 3,200,000 piculs of rico were exported. 

y 2 
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Rioo, aUhougb regarded by ns more as a cheap luxury than a 
nocossary article of food, forms the chief subsistence of the Hindoos, 
Chinese, Japanese, and other eastern oations. The Burmese and 
Biamoso are the greatest consumers of this grain. A Malay labourer 
requires 66 lbs. monthly, but a Burmese or Siamese 64 lbs. The 
South Carolina people do not consume much rice themsehes : they 
raise it principally to supply the foreign demalid j the swamps of that 
State, both those which are ocoasion^ by the periodical visit of the 
tido<^, and those which are caused by the inland flooding of the riven!, 
being well suited to its production. The mountain rice of India is 
grown without irrigation, at elevations of 3000 to COOO feet above tho 
level of the sea ; the dampness of the summer months compeiisatinK 
for tho want of aitiflcial moisture. Rico, which comes to us in the 
husk, is called by its Indian name ^ Paddy.*’ Before it can be used 
for food, tho husk must bo removed : this is done in India amongst 
the poorer people by merely rubbing^ho grain between flat stones, aud 
winnowing or blowing the husks away. 

Siam . — In 1870 2,563,302 piculs were exported, equal to 3,204,000 
cwts. The export in 1875 was 8,904,800 piculs of cleaned rice and 
21,578 piculs of paddy, valued together at 1,215,042/. This wat 
nearly all sent to Ilong Kong and Singapore for China. 

This export of rice was in excess of all previous years by about 
1,000,000 piculs. Tlicro is, however, no reason to believe that this 
arises from new land being brought into cultivation, but simply that 
tho season was a good one and tlie doinand for rice in China wuh cou- 
stant throughout the year, Burmah and Cochin-China having tin- 
advantage of telegraphic communication with tho rest of the world, 
and their trade being on a more regular footing, the rice from thofjo 
countries is all taken away as soon lis it is ready. In Siam the export 
though far less on tho whole than in either of those countries, con- 
tinuos througliout tho year. 

There is little reason to believe that Siam will produce, at least for 
some time to come, more rice tlian she docs at present. Nothing is 
done to encourage the cultivators, and a system of advances made by 
officials on the crops is growing np, which eventually takes all profit 
out of their hands. 

China . — Rice culture extends over all the provinces of China, which 
combine abundance of water with the mild temperature necessary for 
this grain. The provinces of the south yield two harvests annually. 
There are many varieties, as white and red rice, large and small 
grain, tho upland or dry rice, and the glutinous rice. The mountain 
rice {Oryza montana, Lour.), distinguished by its long grains and epi- 
dermis, would seem to be a distinct species. 

Tho following is tho plan generally adopted in China : When the 
rains of June begin to fall, the ground is covered with water to the 
depth of an inch or two, and ploughed. The humus is then reduced 
to a sort of fluid pulp by harrowing. After this preparation tho 
water is 1^ off, and tho 8ex)d sown broadcast, and a roller is passea 
over the ground to embed tlie seed. The land then remains dry 
a week. When the rice begins to spring up a small quantity 
water is given, but not enough to cover the young plant, which wouW 
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kill it. Tho qaantit)r is increased as the plant grows. Forty or 
fifty days after the sowing the transplanting begins. Land is pre- 
pared and laid out with trenches surrounding it to hold water. It is 
then treuclied and harrowed, and the planting out proceeded witli. 
For eight days, however hot it may be, the plants aro not watt'red, 
but when the loaves begin to develop the soil is covered with a small 
quantity of water, which is increased as tlie plant grows. 

* It is calculated that the aquatic rice only yields a return of 25 for 
one, bat that it might yield up to 80. The upland or mountain rice 
ig, however, said to be more profitable, for it is not unusual to obtain 
100 to 120 for one. This abundance is exphunod by tlio habit which 
rite has to tiller, and a single grass will often pro<lucu many stems, 
crowned with numerous spikes of grain. 

Formosa . — The chief agricultintd crop in this island is rice, grown 
in irrigated, or rather inundated fields. Much labour iiTid skill nuist 
Lavtf been bestowed upon the levelling of the fields and the provision 
(if the supply of water, which is conducted by artificial channels from 
elevated springs, or from the upper courses of streams. The rice 
fields of the plain of Bangka, ton or twelve miles inland, are cliietty 
supplied by a sti^am which is conducted from a higher part of tho 
'rarnsuy Kivor, and is carried across another stroain at Kiang-beh, 
hy a wooden aqueduct of 100 yards or more in length. Two har- 
vests ill each year are obtained from tho irrigated fi(ilds. In No- 
vdtilxT or Dccombor, after tlio removal of the autumn crop, the 
fndds are ploughed up. Tho fields remain vacant for about four 
months, save that about tho end of January seed is grown in nursery 
patches sheltered from tho north-cast. In February or Itlarch, tho 
tiehls are in trourso of preparation for planting. Besides thi^ plough, 
two kinds of harrows are used, namely (1) the “blade-harrow” 
(locally called “Kiva-pay”) a wooden-frame, holding, beneath it two 
sots of metallic blades, which make panillol cuts through tho clods 
or mud as the implement is drawn along by a bn/falo, tho driver 
standing on tho frame; (2) tho “hand harrow” (or “Chow-pay”), of 
’ron, with a long row of spikes. This seems to complete tho stirring 
of th(3 ground. In tho latter part of March, or tho early and middle 
l>art of April, tho fields, now in a state of soft mud, are planted out 
with tho young rice plants. In taking up tho strong plants from tho 
niirH*Ty patches, a sort of flat spatula is passed underneath, so os to 
take off a very thin slice of earth with tho plants upon it. 

In the immediate neighbourhood of Tamsuy, about a fortnight 
before tho harvest, the rice is laid down, four adjacent rows being 
folded together, and so laid that the ears of each cross-row shall rest 
npon the cross-row in front of it. It docs not appear tliat this prac- 
tice is followed in the more sheltered inland country. In July the 
rm 1^ reaped. The grain is thrashed ont immediately in the fields, 
iiero is a tub, within which is placed obliquely a set of woodcu 
The operator takes by the lower end a handful of rice stalks, 
gives it a few smart blows upon tho bars, detaching the grain, 
'|‘o>ch is received in the tub. A curtain, supported by bamboo sticks, 
the grain from flying overboard. The tub is dragged forward 

the progress of tho work requires, llie ground is tlron 8|)oedily 
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got ready for the planting out of the second crop, the young plants of 
wliieh are already growing upon nursery patclies. In preparing tne 
fields for the second crop, the implement chiefly used in the locality 
is the “lah-tak.” This is a wooden roller, four or five feet long, 
twelve or fifteen inches in diameter, very deeply-grooved longiiioli. 
nally, so that its rectum would bo a seven-pointed star, and ninunu.! 
in a wooden frame, in which tho driver stands. The lah-tak is fln^u 
hy a buffalo, ever or through the wet land, the rollers revolving nnl 
stirring the soft surface by the action of its grooves and ridg( s. 
R<iCond crop is planted out in the latter part of July or early pai t 
August, and is reaped in or about the first week of November. '1 ins 
completes one year. In some cases the second crop is planted h thre 
tho reaping of tho first crop, the young plants being placed aiiu.iig 
those of the first crop. The planting out of the first erop in the 
sj)ring, and tho harvesting of the second crop in late antuinn, rue 
liable to interference from tho chill blasts and driving rain of the 
nortli-oast monsoon. Tho frequent prevalence of wot weather in 
winter is a well-known peculiarity of this region. In summer there 
is sometimes an unfavourable continiianco of dry weather. In the 
plain of Baujka, and in the regions to tho south, tlio scas(>n8 are 
somewhat earlier, and there seems to bo some dilferenco in tlie iu<»(le 
of proeeduro. Tho dry ground rice, grown without irrigatiou, locally 
called “ o-iioap,” or “ i-liap/^ may ho seen occasionally inland, uini it 
is said to bo cultivated by tho wild aborigines of the mountains. It 
appears to ho very fine rice, but to yield only one crop a year, and 
not to 8UCC(!ed wcdl if tho weather be dry. There arc fhcir-inills 
worked by tho overshot water-wheel. The wind-mill, whi<di might 
bo very useful in China, seems to bo unknown to the Chinese, as it 
was to tho ancient (dvilizod nations of the west. 

A simple contiivanco, called the “ wator-haramcr ” or ‘‘wat.r- 
pcstlo,” is used for tho pounding, to clean away tho integuim nt of 
tlie rice. Tho pestlo is fixed like a hammer-head in th(‘ end of a 
beam which moves on an axis. The other end of tho beam holds a 
bowl or shallow b^icket, into whicli falls a small stream of water. 
When the bucket is full, its weight and tho inipulso of tho falling 
stream send it downward, raising*the pestlo ; but in sinking it ]»ouni 
out its contents and passes out of tho course of the Btr< uni. 
pestle then falls, bringing the bucket under the stream again, ami 
tho process repeats itself. 

JajHin, -Tho surface of the paddy fields in Japan is estimated it 
1.587,767 hectares; the annual yield is said to amount to 50,5rd.<'t'^ 
hectolitres, of a total value of 6,500,000Z. sterling, tho average prm 
diice being about 8181 litres per hectare. 

Tlie young rico plants are set out* in tho paddy fields in regular 
rows of buiiclics towards tho end of May or the beginning ot dumv 
having been previously raised in some different place. The harvv>t 
takes place in September or October. , 

Rice wine, or sake, as it is locally called, forms the principal au 
almost tho only alcoholic beverage of Japan. It is made exclufti^^ 
of rice. In preparing the ferment tho rice is washed, steamed during 
several hours, and spread out on mats to lower the temperature ; 
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wards it is kept in a warm room for scveraJ days, where it ia mixo^i 
w ith ft certain quantity of rice covered with fungi ; these hitter spreiid 
rapidly over the whole surface of the rieo. I'he ff rjiKeiiiiig wort is 
made of fresh rice, also steamed, and mixed with water and a eortain 
p rcentage of ferment in small tubs. A largo cool is fdlod with tln'se 
mixtures, and kept for about eight days at a eerbiin teinperaturo, 
which is maintained by introducing a vessel fillud with hot wahjr 
into it. The wort first gets a sour taste, whereupon the teinperaturo 
]■:. lowered ; at a later period the taste becomes bitter, and the wort 
IS c<x>kKl so as to stop further fermentation. In January the real 
brewing Ixjgins. Again fresh rice is steamed, wasliod witli a con- 
sidemhlo percentage of both the ferment and the wort, mlx('»l with a 
Mitlieieiit quantity of water. The whole is then triiusterred into hig 
vats, fn ijnently stirred, and loft for about twenty days, at the evpiia- 
tioii of which perioil it usually acquires a vinous taste. Tlie imish is 
now placed in bags and pressed, and the liquid runs out into casks, 
where it settles, whence it is tapped when quite clear. The cb^ar 
liipiid is then heated up to a certain point ami kept in largo butts. 
This sake is generally drank hot at meals. The n sidues and tlio 
s])oilod sake are distilled, and the alcoholic liquid used for making 
the “ nii-rin ” or sweet liquor. The total production of sake in 1874 
was estimated at 6,501,083 hectolitres, that of certain inferior kinds of 
sake at 127,446 hectolitres, that of brandy at 60,577 hectolitres, that 
of sweet alcohol liquors at 56,712 hectolitres. 

Java. — There are three principal varieties of rice reckoned here: 
(kyza glutinosa, or Ketan ; Oryza saliva^ or paddy; and sawa (^Oryza 
monfana), with a variety called Paddy Girek. This last sort falls 
innn tlm stem immediately after being cut. Besides these priricijial 
kinds, there are more than one hundred varieties, some of wliicli firo 
cultivated in upland grounds, but the greater part in irriguiod lands. 

The mean temperature varies very little in tlava in the various 
regions, even at different elevations. Kice grows us well at hoiglits 
3500 feet above the level of the sea, where at six in the morning 
Ixffore sunrise the thermometer only marks lO'^ Ib'jaura., while in 
tluj day it will ascend to 20° The stalks are, however, loss heavy, 
ami the grain ripens quicker than in tlio interior, where it will ii(*t 
rif^n under eight months. 

The yield cannot well be fixed, for this depends upon the kind of 
rice and the nature of the soil. A return of 80 to 100 for ono is con- 
sidered very good, although this is sometimes exceeded. 

The time of sowing and transplanting varies, depending upon the 
nature of the rains, as the sowing commences in the wet season. 

The culture of rice is the principal occupation of the people, as it 
JH not only the chief source of their food, hut there is a sui idus for 
export. 

In 1873 the culture of rice in the island occupied 5,250,000 acres, 
and the produce was 52,244,230 piculs, without reckoning the culture 
ui the environs of Batavia and the provinces which are imrtially in 
me hands of the native princ<^. The table rice is calle<l Beras. The’ 
g utiiious rice is employed for making pastry ; the njd rice is given to 
poultry and horses ;• the block rice is mints remarkable for its colour 
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than for its quality. In Java as in Sumatra there are two dilTerfui 
climates, one in the lower regions, which are tropical, uiid thoKe of 
the higher plains and mountains, whicli resemble the climate of 
Southern Europe. 

In 1863, 126,5.37,000 lbs. of rice were exported from Java; iu 
1870 310,722 piculs. 

Borneo . — Both the soil and climate are here very favourable to tlie 
growth of rice, but little more is grown at present than would appear 
to suffice for homo consumption. It- is raised in almost every part of 
the country. Its price is from 80 dollars to 97 dollars the koyau 
of 5220 lbs. 

In the Philippines the hill rice is sown in May, and cut in Octoher; 
whilst that of the plains is planted generally in July or August, anj 
gathered in December and January. Bice forms the staple article of 
food for the inhabitants. Its price varies, according to locality. 

One quinon (or about 7 acres of land) in the province of Bulacan 
is said to produce on the average 250 to 300 cavans (96 Ibn. cRoh) 
of paddy. Wore the system of irrigation understood and gcucrally 
practised, the cultivation of rice might be considerably aiignientt d. 

Africa . — The cultivation of rice undoubtedly dates from the oldtiRt 
periods of which w^o have any historical record. “ Cast thy breail 
upon the waters : for thou shalt find it after many days,” * evidently 
jipplies to rice, which in Egypt is always sown whilst the waters of 
the Nile still cover tlic land, the retreating floods leaving a rich 
deposit of thick alliiviul silt, in which the rice vegetates luxuriantly. 

The chief rice groimds of Egypt are in the Delta, and the clioicr-st 
in the environs of Daniietta. The beating and husking are effocteil 
with American machines. The commerce in rice centres almost 
exclusively at Alexaudria, Damietta, and Bosetta. 

Bice is cultivated abundantly by the negro tribes of East Africa to 
the Monomoisy inolnsivo, bearing everywhere its Malay name of 
“ padi.” Cademosta met with rice on the Gambia. And Lopes 
(a.p. 1588) speaks of “a grain brought to Congo not long since 
from the river Nilus, and called ‘ luco ; * ” in which word we readily 
recognise the Egyptian name of rice. It is also grown on the west 
coast of Africa, and in the islands of Ceylon, Bounion, Mauritius, and 
Madagascar. From Madagascar we received upwards of 10,000 ewta 
in 1875. 

Brazil . — Vast plains and even slopes of hills favour throughout this 
empire the culture of rice, which sometimes grows to three feet in 
height, and produces more grain than the fertile lands of India. 
Maranham rice rivals that of Carolina, and on the marshes and banka 
of the rivers of Mato Grosso, or those of the San Francisco and others, 
it grows and yields excellent crops without labour. 

Wallace, in his ‘ Travels on the Amazon,’ thus describes the pro- 
cess by which the rice is freed from its husk at Para. The grain 
first passes between two mill-stones, not cut, as for grinding flour, 
but wtirked flat, and by this the outer husk is rubbed off. It is then, 
•conveyed between two boards of similar size and shape to the stones, 
set all over with stiff iron wires about J of an inch long, so close 

* Ecclesiastes, xi, 1. 
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together that a grain of rice can just be pusliod in l)etween them. 
The two samples very nearly touch another, so that the rice is forced 
through tho spaces of tho wires, which rub ofl* the rest of tho husk 
xm\ polish the grain.* A quantity, however, is broken by this opera- 
tion, so it is next shaken through sifters of ditleront degrees of tinc- 
iH ss, which separate the dust from the broken ric(‘. The wliolo rico 
is then fauuod to blow off the nmaining dust, and linally passes 
U'tween rubbers covered with sheep skin with tho wool on, which 
clean it thoroughly, and render it fit for the luarkot. Tho Para rico 
is remarkably fine, beiijg equal in quality to that of Candiiia, hut, 
owing to the carelessness with which it is cultivated, it seldom shows 
BO good a sample. No caro is taken in choosing seed or in preparing 
the ground, and in harvesting a portion is cut green becanso theieare 
not bauds enough to get it in quickly when it is ripe, ami rice is a 
orain which rapidly falls out of the oar and is wastrd. It is therefore 
seldom cultivated on a large scale, tho groah r portion heing tlio 
jiKuluce of Indians and small landholders wlio bring it to tlio mills to 
sell. 

United States . — Rice was first introduced into Virginia in tho year 
1547, In 1G98 about 60 tons were shipped from Charloston to 
Kiigland. In 1718 its cultivation was comnioiiced in Louisiana by 
Company of the West.” Tho rapid dcvolopnu*nt of its cultiva- 
tion will ho seen from tho fact that in 1724 South Carolina oxporte'd 
18,000 barrels; in 1740, 00,110 barrels; and in 1760, 100,000 
barrels. Since that time tlio swamps of South Carolina liavo proved 
well suited for the production of rico; and not only has the cultiva- 
tion been effected with trifling lal^r, but the grain produccid possessos 
ft remarkably fiiio quality, being oecidedly larger and handsomer than 
that of the countries whence tho seed was originally derived. The 
folhming table shows tho exports of domestic rice before and since 
tho civil war : 


Llw, 

IHIO 84,452,263 

1^‘20 56,226-, 103 

74,920,431 

1«40 .. .. .. 65,339,731 

1«46 92,866.561 


hhH. 

1850 77,407,1)09 

1865 1,006,442 

1866 2,212,901 

1870 2,133,014 

1871 455,842 


As will bo seen from tho above figures, tho exportation since tho 
war instead of increasing is decreasing. The re-exports of foreign in 
1869 aiDounted to 8,868,664 Iba., in 1870 to 15,212,83b lbs., and 
m 1871 to 10,215,940 lbs. 

In 1840 tho rice crop of tho United States amounted to 
80,841,422 lbs., that of 1850 to 215,312,710 lbs., and that of 1860 
to 187,140,173 lbs. The production of 1870 was but 73,600,000 lbs. 
Evidently this industry has not recovered from the effects of tho war 
as has the cotton crop. The rice plantations of the Southern States 
were not so universally abandoned during the war as were the cotton 
plantations ; therefore this can hardly be urged as the cause of tho 
languishing condition of rico production, while the cotbm crop has 
not only fully recovered, but exceeds the production of tho last year 
before the war by 500,000 bales. The true cause must be looked for 
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in the 80 per cent. duty. While foreign pays such an exorbitant (Intu- 
it cannot decline for any length of time beyond a certain limit. Li l^t>j 
the exports amounted to oVer 81,600,000 lbs. ; in 1871, under a duty 
of 80 per cent., to 445,000 lbs. The countries south of the ruiUxi 
States, viz., Cuba, Porto Rico, and the West Indian Islands, Mesux., 
Venezuela, and other Central and South American countries, arc tlie 
largest consumers of rice in the world, with the exception of (.diiua. 
Tliese countries, instead of seeking their supplies from the Unit**! 
States, now draw tlicin mostly from England, and all because tlu; li. ^ 
cannot be cleaned and. dressed in the United States. The duty hii 
raw rice drives it to Liverpool to be cleansed, and from there it is 
exported in direct competition with American exporters, who ohuin 
their supplies for export from tho same port, as Govi^rnment, wliilo 
refunding tlie 24 per cent, duty on cleaned rice, does not rcfimd the 
additional 10 per cent, levied on rice imported from places other 
than tho countries of production. 

In 1869 tho crop of South Carolina, as returned by tho census 
aiitliorities, was 32,304,825 lbs. ; of Georgia, 22,277,380 lbs. ; of 
North Carolina, 2,059,281 lbs. Production had nearly ceased in hSOr,. 

In Georgia, two-thirds of the rice is grown in Chatham and Caiudi u 
counties ; half in the vicinity of Savannah. In South Caroliiiii, 
nearly half of the crop is grown in Georgetown. Tho followiii;» 
figures show how small a district yielded tho rice in the palmy diivs 
of 1859 : 


Soutli Carolina. ' 

Lb«. 

Georgia. 1 

I.b^. 

Georgetown .. .. j 

(Jollefston 1 

Charlestown .. .. 
Beaufort 

rC),S0.5,.n85 
22,838,984 
i 18,899,512 
j 18,790.918 

S 

Chatham 

Camden 

McIntosh 

Glynn 

25.931. l';0 
10,330,a<iS 
6,l‘21,la0 
j 4,842,755 

Total .. .. 

Twenty-four otherl 
counties . . . . j 

1 116,334,799 
2,765,729 

Total .. 

Eighty-eight otherl 
counties .. ..) 

1 47,528,083 
; 4,979,569 

Total .. .. 

119,100,528 

Total .. .. 

52,507.652 


The rice crop has boon steadily increasing in quantity in South 
Carolina, but decreasing in price : 


Yfttr. 

Crop, 

Tlerowof 640 |b 3 . 

Lbs. 

YaJue per lb. 

18GG 

4,119 

2.677,350 

ctirU. 

13 

1867 

21,031 

13,670,150 1 

11 

1868 

25,114 

16,324.100 

9 

1869 

36,445 

23.689,250 

Si 


Tlio value of the crop of 1869 was 809,7821. ; 6367 tierces were 
hx^ally consumed, and the rest exporte\l. 18,000 bushels of rough 
rice wore shipped from Wilmington in 1868. 




BIOS. 


331 


I append a tabular statement of the yield in tierces for five years : 


Year. 

Norfli 

Carolina. 

Sonih 

! Carolina. 

Georgia. 

rotal. 

1871 

tierces. 

500 

tiercoa. 

42,842 

tleivea. 

11, 2.^0 

tierces. 

54,. 502 

1872 ; 

COO 

! 47.240 

10,874 

G7.714 

1873 i 

i 750 

43.0G7 

23,702 , 

, G7,510 

1874 

GOO* 

47,2G8 

50,000 

2I,G7l 

00,530 

IS15^ 


23,000 

73,000 1 


• F^tlinatcd. 


A larger area of territory is each year being brouglit into ciiltiva- 
tiuii, and great iniprovoment made every 8e>is«m in tlio quality of tlie 
crop. Oonsidoring the impoverished condition of that section, and 
the many disadvantageous surroundings, tln‘ advance of the five years 
is remarkable. The following is tlio milled product of the tliree 
rice-growing States, viz., Georgia, and North and South Carolina, since 
the war: 


Tjb.'S. j 

18110 7,500.000 i 1801) 30,087,000 

1807 14,002,200 I 1870 10,011,000 

1808 18,477,000 ' lv871 41,000,000 


The rice crop of Louisiana is an industry of increasing importance, 
and particularly so from the fact that its cultivation exacts the 
invcstiucnt of but a limited amount of capital. When fields aro 
once divided by ditches, and a substantial culvert ami sluico gate, 
to admit tho water from the river, aro constructed, every preparation 
for commencing the cultivation of this product has been made. Tho 
(‘iitiro cost for preparing tho land and for seed is ostiniaUid at 
31 dollars per acre. Its cultivation and sliocking amount to 
13 dollars more, and tho expenditure 6 dollars, for tJircshing and 
handling, suras up 22 dollars for twelve barrels of rough rico, v.hich 
can be produced on one acre. Milling, freight, package, insurance, 
drayago, and corami ssiou will amount to 3 dollars 10 cents more, 
making a total expenditure of 3G dollars 40 cents for 1200 lbs. of 
clean rice worth 81 dollars. It will be seen that a net profit of 
17 dollars 60 coiits per aero is thus given, making allowanc (3 for tho 
wages of labourers and every other expense. Heretofore 100 acres 
has been considered tho task of three men, wliich would pay each 
1*)88 dollars 33 cents for six months' work, or salaries that at tho 
preseut time would be pronounced ouonnuus were the talent and 
muscular force invested considered, lieally, however, their profits 
would bo much greater. Ploughing for rico entails sc.arcely any 
ftKK)ur, tho earth being turned up but for a few inches, and by por- 
enning their own work fully 3000 dollars could be savcii. Tho 
cultivation, the occasional flooding of the land Ixiiug 
he chief requisite. Only during the harvest season is a large 
orco required, and tho adoption of the newly-invented lal>our- 
machines would materially reduce the estimated cost. A 
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time was when that part of South Carolina flooded by the tide of 
Ashley aod Cooper rivers was believed to be the only spot of ground 
in America where rice could be profitably cultivated. It was also 
believed the African was the only human being who could thrive in 
the miasma the plenteous use of tide-water generated. Both theories 
have been disproved. Louisiana rice is now largely cultivated by 
white labourers. 

In Louisiana the growth is in quite as encouraging a condition as 
on the coast. Previous to the war its product was exceedingly 
limited, all being absorbed by the local trade. Inferior in colour, 
with indifferent milling facilities, the quality rated far below that 
raised on the coast or even most foreign kinds. The past few years 
have been attended with serious disasters, inflicting great damage 
and curtailing the yield, which under favourable circumstances 
would have been much larger. In 1870 the early fall of the Miswis- 
sippi prevented proper irrigation : in 1871 considerable injury re- 
sulted from the Bonnet Carre Crevasse. The increase is, however, 
noteworthy, as tlio statistics of annual growth in that section since 
the war proves : — 


I 1 b'i. 

186^ 4,502,080 j 1809 12,750,820 

1807 4,765,800 ! 1870 13,470,320 

1868 9,089,740 i 1871 18,000,000 


Great advances have also been made by planting selected seed, and 
adding to this improved milling advantages, the general standard is 
liaised very materially. Viewing the whole field and taking the 
incroaso of cultivation in the past five years os a basis of calculation, 
the future is assuring, giving every evidence of its speedy reinstate- 
ment as one of the groat national products of America. 

A pamphlet, published locally by Mr. Bouchoreau, remarks : — 
“ Should the cultivation of rice continue to increase in Louisiana as 
it has been doing since the war, wo shall soon equal South Carolina in 
the production of this valuable cereal, the rapid increase in its culti- 
vation hero proving to be highly profitable, 

“ Many large plantations are now cultivated with rice which formerly 
pn>duced quantities of sugar. Before the war rice was only grown 
in a small portion of the paxisli of Plaquemines, and but in small 
patches. Now it is largely cultivated in several parishes, and th<Te 
are still vast quantities of marsh lands which could be advantageously 
devoted to it, wherever the proper irrigation can bo applied at the 
proper time. 

“ The average yield of rice to the acre in Louisiana is fifteen barrels 
of rough rioo, although on the Star plantation, in the parish of 
Plaquemines, nineteen barrels were gathered to the acre last year, 
which is equal to eight and a half barrels of clean, merchantable rice.'* 
But the extension of rice culture in Louisiana is a triumphant 
refutation of the baseless assertion that the business cannot prosper 
under the most favourable present circumstances. The census exbi' 
bits it as follows : 1849, 4,425,849 pounds ; 1859, 6,331,257 pounds ; 
1869, 16,854,012 pounds. The record of M. Bouchereau, by planta- 
tions, accounts for a total crop in 1869 of 100,748 barrels of 200 
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pounds each, or 20,149,600 pounds. Tho crop of 1870 htib not ii 
8 ucc«* 88 ful one. In 1859 Plaquomines parish yielded 4,635,500 
|) 0 iind 6 of the crop of ^331,257 pounds, or about two-thirds of the 
total product of tho State; in 1869 tho same parish produced 
6,247,100 pounds, and yet it was less than a third of tho crop of 
tho State, and returns were made from fourteen other parislics. 

These facts show tho culture of rice is rapidly oxUuidin^r iu 
Louisiana, and may be extended to nearly every parish in tho State; 
it is slowly but surely overcoming its serious bindraiicea on the 
marshoa, of the Atlantic coast ; it has been mainly carried on by 
negroes on tlieir own account, as a business in which they have had 
a lifetime ti aining. 

In referring to the recapitulation of tho crops for 1872-73 we find 
the following particulars : 


Tartahes. 

SU>iim-j)ower 
Rico Mllln. 

lloiw-powpr 

1 Uio‘ Mllb.. 

j 

Crop 

St. James 



barrel*. 

495 

St. John the Itaptist 

i 

.. 

1,250 

8t. Charles 

1 

2 

5^402 ! 

Jefferson 



308 * 

Orleans 

i 


12 * 

fit Bernard 



117 

Plaquemines 

5 


90,25)4 

Lafourche 

1 

la 

11,741 

Terrebonne 


4 

1 1*224 

Vermillion 



884 

Lafayette 

•• 


•570 1 

Total .. .. 

9 1 

19 

52,206 


The following is the oflScial return of American ric^ production 
ut three decennial periods : — 


State*. 

1R50. 

I860. 

INTO. 

Alabama 

lb*. 

2,312,252 

63,179 

• 

1,075,090 

38,950,691 

5,688 

4,425,349 

2,719,856 

700 

5,465,868 

159,930,613 

258,854 

88,203 

17,154 

Urn. 

493,465 

16,831 

2.140 

223,704 

52,5n7,652 

6,3:ii.257 

80'J,0S2 

9.767 

7,593,976 

119,100,r»28 

40,372 

26,031 

8,225 

716 

3,286 

Um. 

222,945 

73,021 

401,687 

22, ‘277,380 

15,854,012 

374,627 

2,0.59,281 

32,304,82.5 

3,399 

03,844 

Arkansas 

('alifornia 

Florida 

orgia 

Kentucky 

Funisiana 

^lisbissippi 

l^Ii«»souri 

^orth Carolina .. 

^onth Carolina . . 

Teonessee 

Texas .. .. 

Virginia 

Michigan .. 

Minnesota i 

i 

Total .. .. 1 

215,313,497 j 

187,167,032 ! 

1 

73,6.35,001 
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Tlio appended Btatement of exports and imports of rice lias hem 
furiiislied by Edward Young, Chief of Statistics in the Treasury 
Department : — - ^ 


Years. 


Domestic Exp<jrt8. 

— 


BaiTf Is.f 

Lbs 

Value. 






1S,>0 

127,069 


76,241,400 

2.631,5.57 

1851 

105,590 


63,. 354, 000 

2, 179,9'J7 

1852 

119,733 


71,8.39,800 

2,47],i»i^:i 

1853 

67,707 


40,624,200 

1 ,667.65,8 

1854 

105,121 


63,072,600 

2, 6:; 1,127 

1855 

52,520 

19,744 

39,421,600 

1 ,717,95l> 

18.56 

68,668 

81,038 

67,616,000 

2,390,233 

1857 

64,332 

74,309 

68,322,800 

2,290,400 

1858 

64,015 

49,283 

58,122,200 

1 ,870,578 

18.59 

81,820 

69,916 

75,070,400 

2,207.14.8 

1860 

81,163 

77,837 

81,632,600 

2,507,399 

1861 

39,162 

50,038 

43.512,400 

1,3.82,178 

1862 

2,116 

7.335 

4,221.600 

156,899 

1868 

494 

3,496 

1,694,800 

83,404 

1864 


5,442 

2,176,800 

84,217 

186.5 

.. 

2,458 

983,200 

65,105 

1866 



2,212,901 

136,993 

1867 



1,394,007 

100,. 338 

1868 



3,079,043 

170,357 

1869 



2,232,833 

145,931 

1870 



* 2,133,014 

127,655 

- . . .. 







Years. 

[ For(^^go Fx ports. 

Imix>rt3. 

Lbs. 

j Value. 

j Lbs. 

I Value. 

1861 

348,900 

1 dollars. 

, 10,856 

103,738 

148,. 5.50 

1 dollars, 

j 3,610 

1862 

2,339,146 

7,844,068 

56,9(41,317 

1 I,.5,S9,]09 

1863 

1 392,134 

61,196,740 

1,760.077 

1864 

7,637,635 

452,722 

99,091 ,447 

1 ,911,330 

1865 

8,290,318 ! 

559,465 

60,407,7.56 J 

1,474,393 

1866 

8,656,060 

337,010 

76,209,397 

2,379,8.57 

1867 

4,676,082 

180,043 

44,782,223 

1,219, .387 

1868 

11,908,953 

403,941 

59,140,707 : 

1,636,492 

1869 

8,8t]8,G64 

284, 632* 

54,065,191 

1,325,234 

1870 

15,212,833 

454,316 

43,123/939 

1,007,612 


* F.stlmatod at 600 Ibd. cacb. f Estimated at 400 lbs. each. 


Export of rice from the United States : 


1770 .. 

.. 150,529 

brig. 

1840 

isoo .. 

. 112,056 

tierces. 

1850 

1810 .. 

.. 131,311 

>> 

1860 

1820 .. 

.. 88,221 

1 

1870 

1830 .. 

.. 116,517 

„ 1 



101,617 tierces. 
1 On, 590 „ 

136,054 „ 

3,555 „ 


The largest export was 175,019 tierces in 1827. 

Upland rice is an important crop not only for home use, but pays 
well for its cultivation, aud should bo more genei-ally looked after 
than it is. It will pay to grow it as a green crop, for it bears Invo 
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cuttings a year below 32^" north latitiulo, and makes a hay which 
hheep. horses and cattle prefer to tlio best grass product known. 'I'ho 
fnet that a rictvhnllor has l)cen iiivontod tliat will cost little in.n*e 
than a coffee mill, and enable the good woman of tlu* house to grind 
out a meal of rice with as much ease as she would grind her m.-ss of 
Ciiffee, and always have rice, or rice batter cakes or rice pudding on 
the table, will make it a greater indneomeut than ever for ewry 
family to plant a patch of rice, Sandy hind, h vel ami fertilized, is 
host for upland rice. Land tliat wi’l yield 25 or 80 hu.slu Is of (xn-n 
])er acre will produce 60 bushels of rough grain, that will, when 
hulled, leave 25 bushels of clean rice, say 1,200 |HMinds, that,’ at 5»/. 
u jwnmd, would bo worth 24Z., and the stmw is worth omstliird mon‘. 

Tlie following shows the land under culture with rice in soim^ of 
the principal producing countries as fur as can he ascertaimxl with any 
precision : — 

Acres. I i 


Madras 4,000,000 

Hrngul 35,000,0(10 

( Vx-liin-China .. 700,000 

Oylon 401,502 

I'diitlirlierry and I 

Ollier PriMirh pos-J 20,000 
HesbKJiis iu ludia ) 


dava.. - 5.500.000 

Moiiado 75.000 

i ... . 10, *060 

rortu^^ftl 0,SS0 

Auatiia 1 gVjS 


THE MILI.ETS, OR SMALL-SEKDEI) FOOD-tihAlNS. 

The word millet has a widely extmided signification, and i inhrace.s 
thi! edible seeds of various grasses, v.-ry dissimilar in hahit ami H]ip. ar. 
am-c. In jw)pular parlance the term is ajijilied to almost all the small- 
H. eded edible grains. In many countries different milh tH form largo 
and important food-crops, and in some years considerahle qnantitit s 
have been imported into the United Kingdom. In 1H70, besides 
Ihinria, we received 71,035 cwts. of millet, valued at l!),H()li. 

Tims in 1853 wo received 158,159 cwts. of millet, in 1857 
*■ 'tMol cwts. of millet, and 147,187 cwts. of Dari or Dliurra 
fS.ruhjare); in 1870 74,035 cwts of millet, valued at 19, SIM/., and’ 
<0,(35 cwts. of Dliurra, valued at 19,491/. 

In England tlie millets are very seldom oaten as huHl, and yet 
aim.ng the great variety of sectl in this extensive group nf plants (of 
'Wiieh wc as y(3t know comparatively little in an ( conomic point of 
view) many form articles of large consumption iu parts of Europe, 
Asia, Africa, au<l the West Indies. They pass undi;r a variety of 
iKimes in ditlercnt localities ; in northern Africa the largt.-Si cded 
f'pccios is known as Dliurra, and this occasionally reaches Mark J.ane 
le )C ground and mixed with flour. In the West India Lslainls it is 
known as Guinea corn, in India as Jowarrio, in Southern Africa as 
/ ^bo United States as broom corn, and so on. 

‘ff those small food-grains Roxburgh romarks: “It is jn-ohable tliat 
ijrough the whole of southern AjSia as many of the inhabitants live 
the various kinds of dry or small grain as upon rice, and tliey arc 
reckoned fully as wholesome as tliat is.” 

p , ^^’rbes Watson, in his trijatise ‘On the Cornjjosition and 
ej ativo Value of the FockI Grains of India,’ also stati s that tho 
^'llets 111 India occupy a position second to none in the country, and 
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form the staple food of a larger number of the population than p(r. 
haps all the other cereals put together. ^ 

A third part of the inhabitants of the globe feed upon the different 
milletH, especially those of Africa, the greater part of Turkey, Pernia 
and India. la Japan about 35,000,000 bushels of various kinds of 
millet are raised annually. Millet forms the principal sustenance of 
the people of Bokhoi-a. The grain there yields so abundant a harvest 
that there is a largo quantity for export. The seeds of millet aro 
excellent for food both for doinogtic animals and man. The grain 
mixed with that of wheat gives an excellent bread, though a little 
heavy ; but generally it is boiled with milk, like maize meal ; it 
swells considerably in water. Millet fattens poultry in a very short 
time. The stalks servo for heating ovens or for cooking food in 
countries where fuel is scarce. The psniclos of some, after tlie separa- 
tion of the grain, form excellent brooms; the sale of those broouis m 
Italy, in Spain, France, and North America, is so remunerative that 
tliey enter largely into the value of the profits of culture. 

Millet is o^nsiderod in Texas one of the very best for fc( ding 
horses, oxen, mihdi cows, and sheep during the winter months. I’Ik 
yield is very heavy ; so productive has it been found that in many 
regions of the 8tato it nearly supersedes the use of fodder. 

The two genera Androjyoyon and Sorghum are closely allied. Some 
of the liest autljoritios consider the difference so slight as to warrant 
their union into one. General Munro is now at work upon a mono- 
graph of the Millets, and before long we may have some clear and 
definite information respecting- them. 

The species are very imperfectly understood, and as yet badly 
described. Professor Parlatoro, in a collection shown at the London 
Exhibition in 1862, emmierated the following species of Sorghum ; - 

Sorghum compadum. | Sorghum saccharatum, Moenoh. 

„ durra. j „ cafmram, Boauv. 

„ nigerrintim. \ „ cemuum (nl^'Ujn), Willd. 

„ nigrum (S. lulgarc). j „ ebngaUm, Beauv. 

„ x ulgare (tluce varieties). ) „ ylycgohilum. 

The specific limits of the various Sorghums aro not well 
tainod. They arc, however, much cultivated in different parts of 
Africa, in the West Indies, and various districts of North America 
and India, and have been introduced into Australia. 

The largo Indian Millet or Guinea Corn {Andropogon Sorghum, 
Brotero ; Sorghum vuUjare, Porsoon ; Helens Sorghum^ Lin.), is grown 
in the wanner parts of Asia, and is very prolitic ; the grains can l)e 
converted into bread, porridge, and other preparations of food ; it is 
the yellow cliolum and jowarree of some districts of India. This is a 
beautiful grass, resembling in appearance Indian corn. It bears a 
small yellow seed, which when crushed makes a good auxiliary finxl 
for cattle or sheep. It grows on all kinds of cultivated soil, but best (»ii 
those that are thoroughly cultivated and well manured. Iiirloed, few 
crops will pay better for high cultivation. This valuable plant has 
attracted a great deal of attention during the last few years, and has 
been highly recommended as a fodder crop. It is best suited fi r 
cultivation in countries where the temperature seldom falls below 
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tJO”. It certainly grow in much colder climates, but scarcely 
pa,V6 expenses. This forms with rico tlu? staple food of the Madras 
Presidency, with rico and bajreti that of the Bombay Presidmey, and 
with wheat that of the North-West Provinces, Ondb, the Punjanb, and 
Central Provinces. 

This grain is universally ciiUivatotl, and is in fact in some parts 
the principal support of man and boast. It will grow upon most 
wiils, but luxuriates iu the black soil. There are several varieties, 
l,iit principally one with red seeds and one with white. 8omo botanists 
recognize at least throe species in cultivation, more or less extonsivtdy, 
in Iudia--<9. vtdgare, Pers. ; S. cemuum, Willd. ; and S. bicolor, 
Mooiicli ; whilst others regard them as more varieties of tlu' one 
gpv cies, which is extonsivoly grown over the world, and exhibits, like 
all largely cultivated plants, a reat tendency to variation. 

Dr. tf. F. Watson gives the composition of this seed as follows: 


Water l\{)o 

Nitrogenous subetano<’fi 8'(ji 

Dextrine 3 82 

Sugar 1'46 

Fat .. .. :M‘0 

Starch 70-2;i* 


• With huska. 

I'rom an analysis of the half-grown plant raisotl in England, 
Dr. Voolckor found that it contained above 2^ |>or cent, of flosh- 
foriniiig matters, and about U per cent, of fat, or hoat-prtxiucing 


matters. The composition was : 

Water 85 17 

Flesh-tnrining matters 2*5,5 

Fat or beat-producing matters .. .. II ‘li 

Inorganic matters 1 ‘ 14 


Total 100 00 


There wss little or no sugar in tho half-grown jdunt, but when 
tlii-eo-qiiarters gro\vn, tbero was as much as 5 85 per cent, id sugar 
ill the lower part of tlio stem. Wo have no analysis of liulian grown 
plants; but it may bo safoly inferred, that if sucli a largo'amount of 
sugar was present in plants grown iu a climate so ill suited for tbo 
production of sugai- as England, a very much larger quantity would bo 
found in plants grown in the tropics. 

From experiineulb earned on in India with plants as fodder 
producers, the following were found to bo tho resiiltfl: 


Yellow Cbolum, dry crop .. * .. 

„ wet „ .. .. 

Chinese cane (^Sorghum sacch jratum) 

dry crop 

Comboo, dry crop 


W’eiglit of 
Foddi-r per 
Acre. 

: Uayi 1 

1 required to , 
i produce a ! 
Crop. 1 

IbK. 


10,000 

00 

12,000 

i GO 

?0,000 

! 80 

15,000 

i 75 


2 



338 


ftORQHTJM OE DHURRA. 


Among the food-grains grown in the Madras Presidency, there 


were in 1870 devoted to 

ACTfS. 

Chofam {Sorghum vulgare) 4,855,000 

Kaggy {Elensine corocana) 1,011, 000 

(Ptinicnm miliaceum) 1,005,000 

( ;'uinlx)0 ( Periicillaria spicata) 3,107, 000 

Coinilu (Panjcw//t ttoliVntm) 1,018,000 

Millet of varioua kinds 614,000 

Total 12,900,000* 


In Ceylon there are about 72,762 acres under these small grains. 

Red Cholum. This is the [Andropogm) Caffranim, Kunth, of 
the Australians ; it is a variety of tho white cholum, and is supposed 
to have boon originally obtained from tho south-eastern coast of 
Africa. In America it is by many considered a better 8ugar*prodacer 
than tho Cbinoso species, and all agree that its sugar much more 
easy to analyze. 

S, cernunm, Willd., Andropogon cermus^ Roxb., of which tho grain 
is white, forms the staff of life of tho mountaineers beyond Bengal. 
It is much cultivated in India and other tropical countries. 

Sorghum or Dhurha is produced in considorablo quantities in 
middle and lower Egypt for making bread. Being ^0 or 60 per vvwi. 
cheaper in price than wheat, it is more commonly the food of the fellah 
or peasant than any other grain. The late Prof. Johnston states 
that from his analysis Dhurra flour 'contains 114 j^r cent, of gluten. 

Schw(iinfnrtli tells us that a large yellow-grained variety of 
8. vuhjare is known in the Khartoum markets as Soffra. Tho panicles 
arc about nirio inches long and {our in diameter. In Algeria two 
species arc grown, tho Sorghum scopariumy Lin., with a red grain ; 
and tho S. vnlgure, Lin., with white grain. It is sown in April, iu 
good deep soil, when not irrigated, or in June, when water can be 
had. These plants are, however, remarkable for their resistance to 
drought and thoir power of vegetation. 

The grain of the S. vuhjare has a high food value both for man and 
tininials. The Arabs merely cut all the panicles, and leave the en 
stalks standing, to feed their cattle. In 1870 there werer 14,117 
hectares under Sorghum in Algeria, which produced 237,616 hecto- 
litres. In 1874 there was under Sorghum 


Hectami. 

IJy natives 24,588 

„ Euro{)€an8 .. 6,102 


Total 29,690 


equivalent to about 74,000 English acres. Tho giaiu is known there 
iiuder the names of hechna, dra, and durra. 

The dari from Jaffa if^considered tho best in the Mediterranean, 
on account of its whiteness and hardness. It used to be a large 
article of export from thence to the United Kingdom for feeding and 
distilling purposes. Tho yield of 1862 was as much as 7226 qrs., on 
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ftcw>unt of the latter rain having been abundant. Dari is need by the 
jH)drer classes there for making breath 
lu Natal the species of Sorghum grown are known as Kaflir corn. 
In 1870 the land under culture with it and the produce were as 
follows: 



' 


“j 

P 


1 , 

1 Amt. 

j 



i By natives 

i 45,047 

! 17-2.077 1 

j 


„ Europeani^ 1 

1 1 

50 

3.S4 j 



Tli 0 .muid is nearly thre ushols. There were also forty-ciglit 
acres under other millets, whion yielded 1091 cwts. of graiu. In 1S75 
the laud under millets was only 3G,1(>2 acres. 

S(>t(jhnn (Andropogon) saccharatum. This plant can bo advan- 
Ugeuusly iiUlizcd for preparing treach;. For this pur[K>se the sap is 
pxpre^tsed at the time of flowering and simply evaporuied ; the yitdd 
is from 100 to 300 gallons from the aero. 

This sixgur-producing milhit ha.s been already alluded to at p. ‘J18, 


BaooM Corn or Miixkt {Sorghum Dhurni). ^Vlictlior tbj^ is only 
a variety of Sorghum vtdgare, the Ilolcus Dhuna, 10»rsk., «)r ji dintixict 
fjfx'oies, it is impossible to state. Its socd-panicle is, lioweviT, Jonso 
and spreading instead of close and compact, lik<» the |)i inri]KiI kimlH 
o( Sorghum vulgare. One species of Sorgliurn, dcscrihcil as Sorghum 
iJhurra, is grown in Italy, in the United States, Austnilia, and other 
C(»iinlri(is, for its panicles as a brush-making hlirr.. 

In 1870 there were ninety-six acres sown witli it in Victoria, which 
yielded 2095 bushels of seed, and 338 cwts. (d’ llbro. Thr?ro are 
inaiiy thousand acres umlcr culture with it in the United States. 
In 1875 there wore in the State of Kansas I J.743 acres ‘under 
hro^imcorn, and 82,552 acres under otiicr millet? ; tlie 'produce was 
9.811,809 lbs. of broom corn and 218,252 tons of millet. The fol- 
lowing is the inode of culture pursued in Ainerieu, 

The seed is sown with a seed-barrow or diill, as early in pj)ring as 
the state of the ground will admit, in rows of 3J feet apart. As soon 
as the coni is above ground it is hoed, and soon afterthiniied, so uh to 
leave the stalks 2 or 3 inches apart. It is only hoed in tin; row, 
in order to got out the weeds that are close to tin; plants, the remain- 
ing space being left for the harrow and cultivator, which are run in 
fre<jucntly so as to keep down the weeds. The cultivation is tinishod 
hy running a small, double mould-board plough, rather shallow, be- 
tween the rows. 

The broom corn is not left to ripen, as formerly, but is cut while 
d is quite green, and the s^ed not much past the milk. It was 
formerly the practice to lop down the tops of the Corn, and let it hang 
time, that the brush might become Htrl"igbtericd in one direction. 
Now the tops are not lopped till the brush is ready to cut, which, as 
before stated, is while the com is green. A set of bauds goes ft>rward 
lops or bends the tops to one side, and another sot follows imrae- 
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diately and cuts off the tops at the place at which they arc bent aud 
a third Bot gather the cut tops into carts or waggons, which take them 
to the factory. Here they are first sorted over, and parcelled oat 
into small hunches, each bunch being made up into brush fibre of 
Icugth. The seed is then taken off by an apparatus, with teeth hko a 
hatched The machine is worked h/six horses, and cleans the brush 
very rapidly. It is then spread thin to dry, on racks put up in 
buildings designed for the purpose. In ahoiit a week, with ordiuary 
weatJnir, it liccomos so dry that it will bear to bo packed closely. 

Carpet brooms, velvet brushes, and other ki^ds of brushes arc iimdc* 
of the panicles. 

Fanicums. - Pameto/J is the richost m species among tlie grnPwg. 
Hitherto about three hundred well-defined species are blown, ehiedy 
tropical ajid sub-tropicak Many are good fodder plants, wliikt the 
soods of several furnish palatable and nutritious table lood. 

In Algeria the following are gi-own :~-P. gjomeroiuni ruhrum, ordi- 
nary millet (P. witZtVire/ittj) ; the brown Pekin (P. PcAfueuif?*) ; the 
Persian millet (P. Pernietm); another with a large spike (P. 
stachyum, K, B.) ; bristling millet (P. erkinatum), P. eriogonum ; 
and the Hungarian millet (P. Germanicum or Jialicum), 

iTAiiiAN Millkt {Paukuin liolicxm ; Sdema liahai ), — This grain 
is cultivated in many parts of India, and delights iii a ligld, elevated, 
tolerably dry soil. It is much prized by the native Indians of all 
descriptions, who make cakes of it, and also a kind of porridge; fu* 
the purposes of pastry it is little if at all inferior to wheat, and when 
boiled with milk forms a light and pleasant meal for invaliils. The 
Brahmins hold it in high estimation, indeed more than any other 
grain. The seedtime for the first crop is. Juno or July, and the 
harvest in September. A second crop may be had from tlic sfuiui 
grouiM between Soptembor and the end of January. This grain is 
commonly cultivated in tho Himahayas, occiujlonally up to GopO feet. 
There are three varieties of Italian millet. 

CuENA or Indian Mi^xet ; Vebagoo {Panicum rnillactum, Lin.). 
This does not appear to ho a crop worth much attention. The gnvin 
is very inferior,* ‘and fetches a low price in tho bazaars of India, 
while it is a very slow grower, and occupies the land a long time. 
Still it is extensively cultivated in most parts of India. In thi' 
Deccan it is sown in June or July by liaad, is sometimes tiaris- 
planted ; requires weeding in August and September, and is reaped 
in November or December. Its grain is considered digestible and 
nutritious, and in some parts is mostly consumed nnground. 

It is grown in Sicily, where it is called Jiiilium, or little millet, 
and there are two varieties, white aud ixd. 

Shamay. — in Bengal Fanicum viiliare^ Lam., is the species usually 
known as little millet. It would seem to be a native of India; an 
China, and is by no means extensively cultivated. In the Punjaub d 
is known as hitki. 
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Panicu^n colonum, Lin. ; OpUamenua colonua, Beauv.—This small 
in millet, which grows wild in parts of India in sufficient plenty, 
is colloctod in times of scarcity to be employed as food. 

Sawa Millet {Oplisin^ua frmnentaceus, Kunth. ; Panicum fru- 
mentaceum, K<)xl).) — This plant is much less cultivated in India than 
P. miliacenm- It delights in a light, tolerably dryisli soil ; the sonio 
grouad, according to Dr. Koxburgh, yields two croj>8, between tho 
tirst of tho ruius in Juno and July and tho oinl of January. Tbe seed 
i<, wholesome and nourishing; it is an article of diet amongst tlm 
low* r classes of the natives; and yields about ti fry-fold in a good soil. 
The seed is light, and easy of digestion ; it makes V('ry palatalde 
j)iuiaingH, which children appear more partial to tlnin tlioso made nf 
rice, to which grain, when boiled, it bears a striking reseiiihlamas 
both in taste and appearance. 

CoMiioo or Spikki) Milt.kt {PenicUlaria s-pmi f a, %vAii a ; PimnUetnui 
iyphoidcuni, Kich.; ffvlcuH spicoius, Lin.; Pamam nphUnm, Iloxb ) - 
;i^ermirial.ey]indfic spike eroci, as thick as a mairri tl.muh, from d to 
9 inches long; seed obovatc, pearl -coloured, siiiootli, with hihnn 

This plant yields in India about 068 lbs. <»f scmI, and 8 tons of 
straw per acre. In some localities tho grain is called bajra or 
bajn e, and with tho usual a^ijunets of a little milk, de., thnns the 
chief article of diet of a very largo number. 

(.'Onipared with rice, it is cuimiderably more nutritions, containing 
ahuit 10.^ per cont, of gluten, and giving a [.ro|>ortion Is^twia n the 
earbouaceous and nitrogenons compounds of from 7 t<. 7,^- j»er cent, of 
the iormer to one of tho latter; Whereas the kind of f i< e^most ri<*h in 
gluten contains only about 8' per cent, of that substamr, and gives 
the proportion of a little more than 9 of tho non nitiog ions to the 
nitrogenous, thus involving tho addition of u large quantity of some 
pulse or extra nitrogenous substance j,o maize, tho projiortion 
l>otwceii tlio llosh forming and heat and Ut yielding cjiKtiliients. It 
IS this gram which is chiefly usofl for the Cunscoussou of Northern 
Atnoa. It is known by Iho Ph'ench as DMAi\ and a nqmrt recently 
presented to the Agricultural Society of Bouches dii Khonc rtioom- 
niends its ciiltiire in the Landes and Pyronee's. In certain districtH 
It nt^s to the height of 9 or 10 feet, ^iio seed may he planted in 
1 10 close of April. In Soptomhor or October the soiid-spikes ripen ; 
the stalks, chopped, may be fed to caftle. With the decorticated pith 
^ pleasant beer can bo wad© by tht; addition of hops, 

This grain is, from tho sliapo of its 8cod-.spike8, ealii.d candle 
ttu U. It iri the “ benitche” of tho Arabs of Africa. The spiked 
niiJlet 18 as common in Africa as in Asia, at a distam*e ]>eaiiijg sonio 
resembhmee to indigenous cat’s-tail grass, or Timothy, in the form 
am 8iz(3 of its spikes. Many stems often proceed fnmi tlu; same root, 
these arc from 3 to 6 feet in height. The fruit-spiko is dense, 
compact, a^d thicker than a man’s thumb, from G to 9 indies in length 
I u India, or tw'ico os long as it grows in Africa. Except Sorghum this 
Uie most commonly cultivated grain in India. 

Aoxborgh says that it is sown about the beginning of the rains, 
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that is about the end of June or beginning of July, and is ripe in 
September. It is much cultivated in the higher lands on the cojk,t 
of Coromandel. The soil it likes is one that is loose and rich ; in 
such it yields upwards of a hundred-fold ; the same ground will yidj 
a second crop of this or some other sort of dry grain daring Octobtr, 
November, December, and January. 

The stalk is almost useless as fodder when dry, but cattle are sorao- 
times fed with it when green. The seeds are rather heating, and aro 
used in cold weather mostly as flour. In Africa a kind of boor is said 
to bo made from tha malted grain. 

The per-centage composition of the grain is: 


Water 11*80 

Nitrogenous substances 10 *13 

Fat 4*63 

Water 71*75 


Raoqt, oa Raqoee (Eleiisine corom^m) — This grain is of high 
importance to fhe poor of India, from its hardiness and from tlie 
abundant return it gives. It will grow on almost *any soil, but tlni 
yield will Ik) proportioned to the quality of the soil and to the iitu u- 
tion bestowed on the cultivation. The seeds are usually ground into 
flour by the hand-mill, this being chiefly a bread-grain. In the Koulb 
it is very largely cultivahil, and extends north over the Puujaub |daiufi 
to the Himalaya, where it is frequently found as far west as the 
Chenab up to 6000 and 7000 feet. This grain is the chief artieb of 
food amongst the labouring classes in Mysore and other paitw o( 
Southern India. It is usually stored in pits, and will keep good in 
them for many years. Eleusine strict is said to be the most cultivated 
species of the two, as it is found to bo the most productive. 

Koda Millet (^Pafipalmn scrobiculatmif Lin.). -This is a common 
and cheap gmn, grown to^some extent in most parts of India. It 
delights in a dry and loose soil. The seed is an article of diet \\ith 
the Hindoos, i^articnlarly with those who inhabit the mountains and 
most biineii parts of the country, for it is in such districts it is cbi«dly 
cultivated, being an unprofltablo crop, and not sown whore otbirg 
more beneficial will thrive. 

Another undescribed spofies, believed to bo P. exak\ is grown 
in Sierra Leone, and other places on the West African coast, where it 
is known under the names of hungry rice and fundungi. 

Teff (Poa Ahymnicay Jacq. ; EragrostU Ahyssinica^ Link.). — There 
are several varieties of this millet; though the seed is small it i^ 
abundant, and much used by the natives of Soudan ; it forms the 
bread-corn of Abyssinia. 
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STAECH-PBODUCING PLANTS. 

^Starch is the chemical and'^eommon name, in somo inshuicos, for 
the fecula or amylaceous matter washed out from diffenuit parts of 
sovcral plants, such as the seeds, ro<^ts, and cellular tiKsuo «»f the 
etoruB. It is one of the most ahundantly diffustMl of all proximate 
vegetabh} principles. 

Some kinds of starch arc prepared for application in the arts, and 
by the laundress for stiffening linen ; others are inoi t^ }>ow(!rr> and are 
uskI for food, such as the arrowroots and cc»rn flours; tdh(!rs again are 
granulated like the sagos and tapiocas. 

Tlie colour of starch is usually pure white. In some casi s a tinge 
of blue can also be seen, as in some wheat standi, while the starcli 
from the potato has a slightly yellowish cast. 'I’lio tinoness of tho 
starch jiowder depends on tho size of the iinlividual grains, uxcopt 
where the grains are artificially agglomerated, as in say;;) and ta])ioca; 
tho former is in small, round, white or brownisli grains, whilt' tapiocji 
is in larger, irregular, white fragments. The individual stareli grains 
vary much in size, though they are pretty constant in any given 
species. Oat, rice, and rye starches represent the smallest grains, 
wliilo those of maize starch are much larger. The medium size is 
found in the grains of wheat and arrowroot starch. Tlio largest grains 
are found in potato and Canna starch. Jn tho last two the unaided 
eye ^n distinguish the largest individual grains, but in nearly all 
others they can bo soon only under, the microscopo. specific 

gravity is more than that of water, though it varies rnuoh with tlio 
state of dryness of the starch. Its average is given by Wiosnor at 
15. It, however, varies with the different species of starch. Tho 
grains contain considerable water- as high as 30 per cent, when fiesli 
reduced sometiines to 7 per cent, when air dry. 

Under tho microscope tho starch grams |)ieseni tho form of mihut, 
grains of a form and structure charactoristio for each species. 

They are for tho most part bounded by curved surfaces - spherical, 
elliptical, egg-shaped, bcnfc-shaped &c. — but sometimes they have flat 
surfaces os well. They usually contain a dark simt, lino, or cross 
within, which is sometimes central, sometimes eccentric. This spot 
is called the nucleus, and is generally small and round in starch found 
in fresh tisaues, slit or cross-shaped in grains which have lx on dried.* 

Arrowboot. — Tho demand for colonial arrowroots has not pro- 
gressed very rajiidly, owing, probably, to tho imitation potato starch, 
and the com and rice floui’s or starches so largely sold. 

In 1860 arrowroot to the value of 42,404Z. was imported into tho 
United Kingdom, in 1870 this had dropped to 33,063/., but in 1875 
rocoverod to 56,143/. In 1876 the imports into London wore larger, 
amounting to 16,678 casks and 9102 boxes and tins. 

* Professor Harrington, iu 'Americaii Journal of PhaniiAty,* 
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The following have been the total imports of arrowroot into the 
United Kingdom, and the value ; — 


Year. 

Qaanlitj-. 

Vttliic. 

i Year. 

Quiiutlty. 

V.iliio, 


CWl8. 

it 


cwts. 

£ 

1863 

11,436 

30,994 

1870 

16,919 

25,. 51 5 

1864 

12,243 

80,567 

1871 


34,013 

1865 

17,691 

34,813 

; 1S72 


33,771 

1866 

20,264 

; 83,868 

; 1873 


35,204 

1867 

20,786 

29,393 • 

1874 


41,281 

1868 

15,321 1 

23,111 

1875 


50,143 

18G9 

15,870 

22,875 


i 

i 


nemu(la, -ThQ arrowroot from this island has always been con- 
sidored tho finest and the best quality mode, its superiority either 
arising from llio nature of tho water or soil, or from greater cave in 
tbe manufacture. In 1851 arrowroot to tbo value of 10,334/. was 
shipped, this gmlnally declined to 3000Z. or 4000/. in 1866, and now 
the culture hgs been altogether abandoned and given way to nioio 
profitable crops. Tbo shipments in 1870 were only about 25 cwts. 
against 500 cwts. in 1368. 

In liormuda arrowroot is planted in May and is ripe in March 
end April ; the time for manufacturing is in April and l\Ijiy, when the 
cold winds set in, ranging from north-west h) oast. Tlie whole jiro- 
cess'i.s done in water. The root is grated or tom into a pul]>, this is 
straiiKxl tlirougii tlirco different sieves, each one finer than the other, 
left to sottlo io tho bottom of tho tubs, then colleoh^d into oiiqtub, 
and passed tjpough the fiuo sievo into clean wator. When settled tho 
brown starch is Ukoii off tlio top of the white. This brown starch is 
much more astringent and efficacious in bowed complaints than the 
wliite, and is hxjally preferred. Tbe arrowroot is thou passed through 
more clean water and a fine sieve for tho last time, and settles in tbo 
tub. It is taken out, placed on cloths to h.arden, and tlion broken up 
fine*ou trays and dried in the wind and sun. Four barrels of peehd 
and cloaiicd roots will yield in good seasons alKuit 100 Ihs. of good 
aiTOWToot, and will take from five to six fmnclKions of idcar seft or 
bulk water, it will bo about twentyffour hours in the water from 
time of grinding till it is upon the cloths or drainers. 

Jamaica , — The quantity of land under culture w'ith arrowroot 
vaiies. In 1869 there wore 65| acres ; in 1870, 19^ acres ; and in 
1874, 64 acres. Tho exports have declined year by year us foUowB : 


I Lbe. 

1866 70,204 1870 6,:^3 

1867 44,566 ' 1872 13,328 

18G8 .* 27,346 | 1874 4,592 

1869 11,731 I 


When made by tho labourers in tho West Indies on a small scale, 
an’OWToot is prepared much in the same manner as potato starch in 
this country for domestic usoj the only imjdements required are a 
grater and wooden troughs and trays ; when made on a larger scale, 
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as on the estates of propnotors, the crashing of the root and the 
r. Jiiciug it to a pulp arc effected by simple and cheap machinery (a 
whocl and rollers) worked by water. The arrowm^t is dried under 
ftheds. Little or no use is at present made of tlie pulp after the 
extraction of the starch by lixiviation, but probably a scrvicoablo 
paper might bo made of it at a trifling cmt. • 

In Sf. Kitts arrowroot and tous loa moia are produced to aoiui^ small 
extent. In 1850, 95,460 lbs. wore shippe^l; in 1860, 85,128 Ihs. ; and 
in 1870, 13,268 lbs. were received from thence in the United Kingdom. 

Vinemt.—Tho amount of arrowroot exported from this island is 
now about 2,000,000 Ibe. ; in 1847 the quantity shipivnl was onlv 
297,587 lbs. ; and in 1851, 490,837 lbs. 

Many circiimstances have promoted this increased cultiiro. When 
it began the price of tlR article was high, and the grower obtained a 
larg.dy remunerative profit ; its culture was not laborious ; it was 
subject to few risks ; it did not, for its success, na^uiro rich* laud or 
much manure; there was a constant and increasing deniuiid for it; 
and in consequence of the abundanct? of pure water, great iuei lit ios 
weit^ afforded for the manufacture, and that by a process so simple, 
easy, and clioap, as to require little skill in conducting it, and scarcely 
any capital. 


St. Vincent is the only arrowroot-producing cidony that lots kept 
Rtoadily progressive, as the following figures will show. Tl.cro will 
uoeessarily bo slight fluctuations in the out-turn, according t<i seabou, 
(fee. From 1850 to 1854 the quantity made in the island^'anf^od from* 

350.000 to 550,000 lbs., but of late years the pWKluctifin Inus often 
reoedicd 2,250,000 lbs. In 1850 the shipments were 3573 ])arrf ls 
and 7493 boxes, valued at 16,864^. The value of the shipments iu 
thf' three years ending 1870 was a little over 17,300/. per annum. 

Ot hitc there has been a steady increase in the produetioi), ho that 
instead of the stationary figure of 75t)0 barrels, at whieh the e.\2)orts 
K<*pt Irojii 1860 to 1865, they have risen ahove the largo sliipnicut (d‘ 

10.000 barrels in 1859. In 1867 and 1868 the average e.\port was 

12.000 barrels ; in 1806, it rose as high a.s 11,645 barrels; in 186!l, 
to 1 1,226 barrels, lioing a decrease on tlie previous year of 422 baric Is* 
1“ 1870 the sliipinonts wore 10,438 barrels. 

Ilarbados, Antigua, Montserrat, and Tortola used to produce arrow- 
lur shipment, but have given up the manufacture. 

Ou many parts of the. West African coast ifirowroot is grown and 
piopared. The Canai^ Islands, Liberia, Lagus, Sierra Leone, and 
<'tiur districts produce it, but not iu any quantity for sliipmcnt, 

C/Mt/Mre m Naial.— The cultivation and inanufactnre of arrowroot 
•an been very largely carried on in Natal for many years. It wa.s a 
great favourite with early colonists^ becAiisc it grows readily on 
eo^t lands unsnited for sugar and coffee. Its cnHivalmn requires 
y a modoratd capital, and yields quick and good returns. The root 
inany years in succession in tlie same ground. 

Ihe land to bo planted is well ploughed and broken up at the coni- 
JiHncement of the rains : old ground is better tlian new. Tlie sets are 
^ en from old stools, planted thickly in a simple ])lough furrow, and 
coveied over with earth turned out of a parallel furrow. 



846 


ARROWROOT. 


A sort of nursery is formed in this way ; In October and Noveojber 
the shoots aro planted out in holes made about 12 or 14 inches 
apart ; the shoot is placed in the bole, set upright and pressed rouiid 
with earth. Ten men, working methodically in gangs, can plant m 
acre in a day. The only care needed is to keep the ground betwo<jn 
the plants free from weeds by hand hoeing. The soil best adapU-d fir 
the cultivation should be fairly good, but light. Old bush or furcisl 
land is generally very excellent ; stony and heavy soils are unsnitablf 
because the tubers are apt to get clogged in it; their growth is stuntf-d 
and it is very difficult to dig them up. 

The crop is known to be ripe when the leaves fade ; at that time tlio 
tubers and offsets aro densely filled with starch, and ready to be taken 
from the ground for manufacture. They are dug up and turned over 
with a fork, while pickers follow and shake olt the earth and pick out 
the bulbs and collect them in a basket ; one forker keeps four pickers 
employed, and one picker can deal with from 260 lbs. to 300 lbs. of 
tubers m a day. 

About 10 acres should be cultivated the first year, and by the time 
the produce is harvested there ought to be 20 acres of ground broken 
up, ready for planting, and calculated to yield a double income iu the 
following years, with a decreasing expenditure. 

The manufacture re^^uires care rather than skill, and the crop is 
loss affected by vicissitudes of weather than almost any otlier that can 
bo produced. The manufactory buildings may be of tbo simplest 
dcscriptionflill that is required being free ventilation and protection 
from wet. The abundant water-power of the colony affords ready 
means of working the machinery. A water-wheel of 4 horse-power is 
sufficient to manufacture from 4 cwts. to 6 cwts. of starch per -lay. 
Fifteen Kafir labourers suffice for the management of 25 at^rcs of plan- 
tation. As a drawback, on the other hand, the market for the starcli is 
very uncertain and apt to be easily overstocked ; and the starch itself 
is so delicate in quality, that it is very liable to deteriorate and Ixjcoiiie 
damaged, oven after it has been packed and shipped. The greaU^st 
cleanliness is required in its preparation. 

In the. process of manufacture the tubers are pressed against a ro* 
volving cylinder of rough tin (resembling a nutmeg grater), and the 
raspings are then subjected tO repeated washings. ; the fibrous refuso 
rises to thq surface and is skimmed away, while the pure starch 
settles into a white pa5t.e, which is dried on i^alico trays, then brokcu 
into lumps, and packed in boxes for market. * 

During the manufacture four hands are needed in the drying houJ^o 
and three iu the grinding house. The arrowroot should bo quite ccM 
and ready to pack on tlio fifth day. As it readily contracts moisture 
.from the a^osphere, it must pot be packed in damp weather, and it 
should never be fbrgotten that the starch is apt to deteriorate in taste 
and colour if kept in proximity to substances that emit a strong odour, 
such as hides, sugar, or any decomposing organic matter. 

The yield of starch is tolerably much the same whether the growing 
season has been wet or dry. In wet seasons the tuber is large and soft, 
but its greater size is made up of moisture, pulp, and fibre, and not of 
starch. About 15 per cent, of starch should be obtained from good 
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IhiIIh, ftnd this perffiitage would give of a tt>n (worth about 

ibl.) of starch per acre. Tli© refuse is oxceno’t for manure. 

In selecting the land and site of operatioiiK, it is obvious that Uie 
close neighboui-hood of a good stream of water must be st cured. 

Much less caj)ital is required for the mamifaeturu of arrowj-ool 
than for that of any other article of tro])ic:il produce. No more is 
necesstkry tlfan such as will just provido a l•(‘sidenco for tlio planttT, 
the simple buildings and macliinery for the factory, tlio ii'iiplcmtMiffl 
of husbandry, and food and wages for the IalM)urfe\lnring (ho plant- 
ing, manuring, and manufacture of the crop. One hundred acres of land 
should be purchased, at from 100/. to 200/. A ludo dwtdliug and out- 
buildings may be erected for 701 or 80/. ; machiiu ry ami manu- 
facturing ajipliauces, 75/.; implements of imsbandry ami oxoii, 120/.; 
wages and foixl of eight Kafir labourers for a year, 1)0/.; cost of 
living for tho planter and his family unfil the return liegins to como 
in, from 120/, to 150/. Taken altogether, a handy, imluHtriouH, and 
thrifty man may reckon iqnm making good his standing with arr<*w 
root, if ho starts with u (Mipilal of about GOO/. 

Tho Cape Colony and Natal -especially tho latter— have giVon 
much attention to arrowroot pro<l action. Manuifa mcm/iuacca is tlio 
spocics grown. In* Natal, in 18G4, from 22o aeren, the (juautity 
obtained^ was 2d 17 cwts. It is chiefly in tho counties of Durban, 
Vii’toria* and Tugola that tho cultivation centres, hut the (|Mantity 
vanes considerably, for Cl acres in Tugcla yu;!»led 1 220 cwts. ; CG 
iwri s in Victoria, 689 cwts. ; and 98 acres in Durban, 188 cwts. Ju 
1870 tlioro were 386 acres under arrowroot. 

The following figures of the exports will show tlio iirogrcss made 
in pnxl action in this colony : — 


Yrar. 

! Qnaisiiy. 

! Vttluc. 

j| Yfar. 




j ewt-i. 

ji 

1 

!! I860 

cwM. 

t 

1 S.'iC) 

isi>7 

i 818 

1,827 

2,804 

5,744 

1,397 

3,130 

1 1807 

4,:i05 

9,139 

1858 

2,218 

5,404 

1868 

3,201 

5,501 

1859 

0,300 

13,336 

! 1809 

3,042 

4.684 

IBOO 

1 3,079 

0,680 

4,085 

11 1870 

3,323 j 

4,6iKJ 

1H<J1 

1 2,430 

li 1871 

2,722 

3,8.78 

18(^2 

i 983 

1.547 , 

ij 1872 

3,1^38 ! 

5,6'17 

1863 

1.437 

2.801 j 

1 1873 

1,070 i 

l,4:i5 

1804 ! 

1865 j 

■ 1,015 

2,150 

2,813 1 

3,913 j 

ij 1874 

] 

1,206 j 

i 

2.220 


3f(^xmn/a arundinacea w'as introduced into India about 
840 by Elphiustone, and is now cultivated in inany districts, 
especially in the Madras presidency. 

M. Lepine, chemist, of Pondicherry, states that he has obtained of 
^ula from the roots after 12 months’ growth, 16 poroenl. ; 14 months’, 
16 months’, 14; 16 months’, 12; 17 months’, 11 ; and 19 months, 10 
P«r c^t. ’The fecula is obtained from the underground shoot*, which 
^ white, fl^hy, about 9 inches long by 1 ^ to 2 inches in diameter, 
oy contain nearly 20 per cent, of fecula, but by tho rude processes 
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of rasping and washing not more than 12 per cent, on the averago ig 
obtained. Arrowroot is in extensive use in India, and soiuo is also 
shipped to Europe. 


Australian Arrowroot. — Attention has of late years been much 
directed to the production of arrowroot in several of the Australian 
colonics, facilities having been afforde<l by tho culture* and distri- 
bution of tho several plants from the excellent botanic gardens at 
Melbourne, Sydney, hnd Brisbane. 

Canna AchiraSj Gillies, native of Mendoza, is one of tho few extra- 
tropical Caiinus eligible for arrowroot cultivation. 

G, glauca^ Lin., aiid 0. coccinea, Aitkin, yield, with Sdiuii (^thcr 
Caniias, tho particular arrowroot called tons Ivn m(As. C. 

Roscoe, of Carolina, is probably also available for arrowroot. 

0. edulis, Ker, the Adeira of Peru, is one of the hardiest of the 
arrowroot plants, for seeds, even if many years old, will genniiialf, 
and are commonly called Indian shot. 

This species has been cxtciisivoly introduced into Australia, aiitl, 
according to Baion Mueller, yields an excellent starch at Melljoiuic*, 
Western Port, Lake Wellington, Ballarat, and other localitioi:. fnnii 
plants supplied by tho Melbourne Botanic Garden. 

The Rev. Mr. Hagonauer, of the Gipj)« Laud Aboriginal IVlishicn 
station, obtained 220 lbs. of arrowroot from I of an acj ^r oi tliii 
Oanna. 'The gathering of the roots in Australia is eO'eeted a)>out 
April. The piaiits can bo set in ordinary plouglnxl land. (!a|.tAia 
James Hall, of Uastings, prepared also staich lai’gcly rroiti tins root. 
Tho starch grains, it is well known, me remarkably l-iigo. 

New Semth Walet. — Maranta nohilis appears to be the species clii tiy 
cultivated for urrowTOot in New' South Wales. 

In 1870 ther^ were 84 ucrcs of land nudor arrowroot in No'W Soiilh 
Wales, from which 13,567 lbs. of arrowroot were* obtained, lyirf! 
18,251 lbs. less than were nmdo in the previous year from only Id 
acixis of land. In 1872 from 20 acres 20,1 54 lbs. were ma^le. 

Queensland , — This colony appears to be peciiliail y H\iiteil fur tb* 
cultivation of arrowroot, which is gradually supplanting the im|"‘ii'4 
West Indian product in the Austi-alian market. A very small 
about 3d. per lb., remuiierateST the grower who innnutactuvrs tai ^ 
large scale. The plants grown aie Maranta amndinacca and Canna 
edulis, Manihot utilismna and Janipha^ and a Japanese vari( ly, 
Japonicay are also cultivated. 

From Queensland, 20,808 lbs. of arrowroot, valui d at 548/., 
exported fti 1869, the first shipment of a fexv packages having 
made in 1860. The cultivation and manufacture of arrow'rcK't is he- 


coming an important afiair in that colony. The export of the aitiri' 
has gone on increasing for^tlie last five or six yeais. In 
scarcely had an existence; in 1870 llie export had reached 30,000 Ih"'- 
But the quantity exported is small in comparison with the quautitv 
consumed in the colony ; for it is in favour with all classes of tkc 
community, and forms an easily digested, but nourishing and 
appropriate article of food during their long, hot summer. ^ 
majority of formers on the coast lands, and not a.fcw^ of tho 
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faruM'rs as well, Lave a ptvtcL of roots and a mill and ap})liaiiccH for 
rr^luciug them, the total quantity of starch made will pixibably be 
ajK»ut l6i),0001b8. 

Pacific liiles,-~k plant largely cultivated is the Tacca pimatifida^ 
TorsUT, which is indigenous to the sandy shores of tlio Smith* Sea 
Islands, and is known in Oceania, hut especially in Taliiti, under the 
native name of Pm. This plant is, however, now widely diftused. It 
ie met with in China and Gocliin-Cbiiia; according to Loureiro. It is 
cultivated in the Moluccas, Arruean, and other jrnrts of India, and at 
Zanzibar. It is found in large quantities in Cook’s Archipelago, the 
Hervey Islands, at Jlaiatca, Iluabiuc, Bora-Bora, IMaupiti, the 
Hawaiian Islands, the Samoas, Tonga, tlio Feejeo Islands, The 
tubercles boar much resemblance to the jxitato, but, unlike that nad, 
the fecula is found chiefly in the centre and not towards the exterior. 
The proportion of starch yielded is 30^ per cent. 

There is a large consumption of this starch in Taliiti, esinnually for 
children and invalids, and a considerable ex}>oi t of it innhu* tlio numo 
of arrowroot. The primnpal part of that which enters into commerce 
is made in the islands of the adjoining archiiKihigo, Balatoa, Hnaliiim, 
Bora-Boi'a, and Maupiti, wLcro it emn bo purcbastxl for ^1. to S^d. 
|H‘r lb. In 1874, 27,746 kilos, of arrowroot were, imported into Tahiti, 
but about 200 kilos, only arc produced in the island. In the Ilorvoy 
Islands it is sold at 2d , ; and Tulnmi and Itaratonga produce it oven 
clicupor. At Tahiti it retailed, a few years ago, at iid, to 5d. per lb. 

From it the main supply of tlio Feejeo arrowrmit is pn pared. 
The Tacca starch is much valued locally, and jiarticularly esteemod 
iu cases of ilyscntery and diarrhoea. Its charactoristii's arc nwlily 
recognized under the microscope. A Tacca occjurring on 1 ho Sandwich 
l-daiids yields a largo quailtity of the so-called arrowioot exported 
from there. Other species, including those of Ataccia (Ttimi) interjri- 
/"/m, Prcsl., occur in India, Madagascar, Guinea, ami Guiana, all 
tlcserving tests in. reference to their value as starch pbuits. 

From Venezuela there was exported in 1873, 107,502 kilos, of starch 
(amidon). 

MANIOC, OR CASSAVA. 

This is the plant chiefly cuUivated%)r food purposes in Brazil and 
iu many of the West India Islands. Jfo species of plants have been 
mere changed iu scientifio nomeiiclature by botiiiiists than these, for 
they have alternately been classed as JatrophnSy Janiphas, Manihots, 
Curroa, &c. I Avill adopt tlio Jiamcs given by Pobl the tv\<j principal 
species (for most of llio others seem to bo but mere varieties), the 
hitter or poisonous spt cies, Mauihoi ulilisshia, ai^ the sweet spocies. 
M. Aipi. 

The manioc would seem to be a native of Brazil ; it has been intro- 
duced into India, and is grown about Calcutta, Ma^lras, the Straits 
hettlemonts, and other quarters. It flourishes better on the borders of 
the sea and on islands than in the interior of the continent. On the 
coast of Coromandel the roots are more fibrous, aud, therefore, inferior 
to those mised in Malabar. It is extensively grown in Guiana, the 
West Indies, and vaiious parts of Africa. 
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Ther {ubers of tbo bitter cftssava attain a length of 3 feet. They can 
bo converted into bread or cakes. The volatile poison of the milky 
sap is destroyed by pressing the gi'atcd root in the first instance the 
rcnminiijg acridity being expelled by tho heating process. The starch 
heated while in a moist state furnishes the tapioca of commerce 
Cassava is abundantly cultivated in Brazil and Vcuezuela—oepeciuHy 
at Caraccas, where the singularly uniform toinpcratiiro throu^diuut 
tho year is only 60° to 70° Fahr. It is a very exhausting emp, and 
stands in need of rich soil and manuring. The propagation is ctfuctid 
by cuttings from the ligneous part of the stem. 

The soil destined for manioc must not be wet. In warm conutrie'j 
the tubers ai’o available in about eight months, tliough they still con- 
tinue to grow afterwards.* The growth of tho plant upwards is checked 
by breaking oft* tho buds. The bitter species is the more productive 
of tho two. Tho yellowish tubers attain sometimes a weight of o01b'«. 
They do not become soft by boiling, like tho Aipi or sweet iiiaiiiix*. 

Tho sweet species, though a native of tropical South America, 
extends as far south as the' Parana riycr. The root is reddish aiid 
harmless, and can bo used, unlike the hitter species, without any 
further preparation tliau lioiliug as a culinary esculent, irrespective of 
its starch being also available for tapioca. 

This plant will grow*in almost any soil, but more luxuriuutly in 
loose, dry, and especially sandy soils. The labour required for its 
cultivation is comparatively small and of tho simplest kind. Except 
during tho first month or two its growth is almost independent M 
rainfall Or irrigation. Its productiveness is larger than that of uny 
other article coming under dry cultivation. Tho mode of pre])ariiig it 
for the market, or for domestic consnmpUon, is simple. The diett tic 
nature of it is excellent. 

From tho roots of the two species many food products are obtain ud, 
among others, coarse cakes made by rasping and pressing the rout, 
which are cooked on a hot plate. Tho fecuia, heated on hot iron 
plates, hcoomes partially cooked, and agglomerated in small, hard, 
irregular lumps, and in this fornys known as tapioca. This siibstanco, 
partially soluble in water, forms a nourishing food, much appreciated 
in Europe. 

dNo less than thirty varieties of the mandioc {Manihot utitissima) arc 
grown in Brazil, and of all th^ crops it is the one that gives tho best 
return and tho least trouble. An intelligent planter at Campos states 
that tho square of 220 metres will grow 40,000 plants, which even iu 
inferior soil will produce regularly 80,000 lbs. of farina. At the lowest 
valuHition (60 reis per lb.) this would give a revenue of 620/., a result 
superior to that dmved from coffee, sugar, or cotton. The preparation 
of tapioca is easy and inexpensive, and also profitable. It has the 
further advantage of serving as food for cattle. 

Farinha do mandioc, in its crude form, is often seen at Brazil iau 
tables, hut is more frequently mixed with water and baked in thin 
oakes, in this state forming the bread of tho poorer classes. It thus 
forms a nourishing and cheap food. 

Mandioc meal is produced on an extensive scale in the province of 
Santa Catharina, where they employ improved machines for preparing 
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it, especially in the Bettlcments. Those producers supply the markets 
J thecapilal and of the other pro^/incos. The foreign export of man- 
dioc meal in 1815 was 145,722 alquieres. Mandioc is the staple 
article of food for the whole population. There are more than 14,000 
manufactories, and the total production is caUulated at upwards of 
500,000 alquieres. In abundant years the meal and fecula fall as 
low as 1 or 2 rnilrois tho alquiere (about thirty-six quarts), but in 
years of scarcity often rise to above 8 milreis. The foreign ox|X)rt 
wfts for some time chocked by a tax of"^ milreis imposed on each 
wuk exporte<l, but this tax was abolished in 1865. The milreis is 
about 2a. 8d, 

There are two modes of preparing the root — the wot and tlio dry 
pi-ocesses. In the fii’st, the grated root is put into water for four or six 
days, and afterwards kneaded with water, and pressed to t xtrac t the 
juice. Tho fecula which remains is sifted and baked in t arth ovens, 
some fresh manioc paste, which has fermented, being always added. 
There are no less than fourteen varieties of tho manioc distingiiiahoil 
in the province of Amazonas, some of which mature in six and others 
in twelve mouths. 

The dry prooess is carried on as follows : Tho manioc is rasped by 
hand, wakr added within, and then put to bo. pressed ; aftorwanls 
drit'd, sifted, and subsequently bakea. In making the starch the 
deposit in tho water is loft for some time to allow tlie starch to settle 
down; it is washed three times, dried in the sun, and is then fit 
fur sale. 

Tho carima, or fine, creamy starch, is prepared by softening tho 
pubft manioc in w^atbr, after which it is strained and pn^ssed in a sieve, 
and made into little bills, in which shaj)e*it comes to market, although 
sometimes reduced to farina. It is used in gruels and otlicr food 
preparations, ai*ooiding to the custom of each locality. 

Tlio exports of tapioca from Brazil were 200,725 bushels in 1868, 
and as high as 332,823 bushels in 18G6. In 1871 the exports were 
a)K)ut 7,000,000 litres, valued at 26,0501. Tho values of our imports 
'tf farinaceous substances from Brazil (nearly all tapioca) have been 
us follows i^ tbirteoii years 


£ £ 
1863 4,193 1870 12,960 

1804 5,413 1871 14,092 

1805 6,404 1872 15,541 

1866 8,024 1873 8,925 

1867 13,812 1874 4,021 

1868 15,188 i 1875 4,026 

I860 8,974 I • 


Twenty years since about 1 1,000 cwts. of tapioca used to bo imported 
annually from Brazil, now wo receive less than half that quantity. 

The following shows the average annual ei2)ort8 of manioc farina 
from Brazil 

Klloi. 

1839 to 1844 1,821,276 

1864 to 1874 8,453,453 

At Santiago, one of the Cape Verds, the crude farina of manioc 
about 1 a. 6d. the decalitre, and prepared fetches as much as lOd. 
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the 11). One estate, the Praia Rei, on the island of St. Thomas, West 
Coast of Africa, produces about 150,000 litres of farina of maniac. 
In Angola, about 150,000 lbs. is manufactured annually. At Mozam- 
bique the Portuguese also prepare a good deal, which is sold for 
export at 2h to 3.^ frames the decalitre (17^ pints) ; dried slices oftlie 
root • are sold in great quantity in the markets at 5d. to 51d. tlie 
decalitre. 

The Straits Settlements —In Singapore the tapioca manufacture ha« 
boon very successful, but the crop is said to entirely exhaust the soil 
in five years. 

From Pinang as much as 10,000 cwts. of tapioca and arrowroot is 
shipped annually to Great Britain and the United States. 

Tho imports of tapioca from the Straits Settlements into the United 
Kingdom have been as follows : — 


Yew. 1 

Quantity. 

Value. 

; 1 

Year. 

Quantity. | 

Valne. 

1 

1851 ' 

CWt«. ! . £ .1 

92,021 .. : 

1866 

cwts. 1 

14, .346 

£ 

1855 

90,600 

1 112,118 1 

1867- 

15,660 ; 

37,0^2 

1862 

20,301 

27,727 i 

1868 

38,409 


1863 

27,792 

30,107 .1 

1869 

48,418 ! 

55,046 

1864 

27,530 

: 36,268 ,i 

1870 

75,524 1 

74,604 

1865 

18,191 

27,509 





Since 1871 the value only has been given ; — 


£ I £ 

1871 85.889 1874 51,022 

1872 82.9C3 1875 104,271 

1873 69,820 | 


Sago has been described at p. 267, under tho section of “The 
Useful Palms.” 

Japanese Stabches. — Some of tho starches peculiar to Japan are 
worth special notice; those are tho “ kudzu,” or starch ma^lo fnin 
tho root of Pueraria Thvnbergiana ; the “ kata-kuri made of tiin rout 
of a kind of dog’s-tooth violet and, finally, the starch propaixl fn iu 
the root of the forn Fieri s aquiUmh All tbeso three plants grow wild, 
and tho kudzu, which yields the best starch, is very abundant iu 
certain places. It belongs to the Papilonaceous fumily, grows vury 
rapidly, and in a short time its creepers cover the ground, spreading 
over tho ucigliboiiriug bushes and trees their luxuriant foliage. The 
root is frequently over 5 feet in length, and as thick as a man’s arm. 
For tho munufactui'c of starch by the ordinary process of crushing the 
root, washing the starch out and decanting it, moderate-sized roots, 
1 foot in length and 1 inch in diameter, are mostly used. The starch 
is of a fine colour, and has a most agreeable flavour; mixed with 
warm water it produces a fine transparent paste. 

The method of preparing the two other kinds of starch from the rcM3t8 
•of tho dog’s-tooth violet and the fern— the former of which merits special 
mention for its qualities — does not present any peculiarity. Both 
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ftrlu'ltw of food, I.Mt tho foru stftreh in also „a..a i„ various inJnstrlos 
.,s ,t ,.r.uluc. s a vory stronj- past,' .ailod ‘-ahil.n," ou I,.., .a- oarofauV 
u-.th tl.o sap of uunpo p.a-sim.aoU8. Tho ii!„vs of tho fori. 

0. „!. ador tl.o sta,-,d. i.aa >.!oi. w.ish.al ,o.t. ar.i nia,l„ i„to ropos, „hiol. 
,.r,- "od 1.1 tho iiiil.l walls of (no h.iihliiiog, go u« to uirnrd a h. ttor 
h. M lor tho loa,,.. It ,..ay ho i^dod tl.nt tho mHn,.faot,i,o of Ht..„.h 
s O.su- has lo.io hoc. k.imvi. in Japan. Millot and ricn, a,-o ns.sl for 
i:os pnrposo, and afU'r Iiav.ng bciu stoan.od, th.iy a.-o n.ivo.l witl. 
a. ■...tain ipianlity of malt or forn.out ..nd k.,pl for .sovral hians .U a 

1. xoi loniporaturo in oloso vokkoIs, aft,. r which tho li.n.id pm-tion i« 
:.|i;on.d aial .oncoiitn.t.Hl hy ovaiioralim, to a strong syiaip or a solid 

nhiol. is lorniul into lia.-s whilo .still hot. V.nnlo,-K of (l„s star.'h 
ao otto,, t. ho mot with in (ho .stroots. wh. r,., to tl,o pr.ait 
onjoymont of ctnldron, hoy .nanniVtnro all sorts of a„i,„als a,„l 
,fri,r,;s w.tJ. this material, hy a pmco.ss ,|„ito similar ,o that of .rUsa 


(■i,.v.,TK i.VocAmm eJule,^v . ; .,M,V . This .■li,„|>- 

>S ' iMsiit ol th,' loiourlnt taiiiily, yields ox.adhmt fr:,;i, and tlm |,oa.vv 
t. sr' inar roots oontam a largo .joaiititv of staroh. l),' ip,,, -laroli 
s.uiiph,.s wore shown in tho Aiosioan Wolio,, of ih,- Inlorn-itio,, ,I 

■» 07, -n. "'ii:":;';:;! 

1, I a tl, thorns.^ Jn tho monnt-ons and inl.uid parts of ,/,„„ai,'a 

■ ' |■..ult .H imi. h ciitivatcl to tattoi, i.og.s will, tin; I’niit. Th,' fi uit 
o„„, s ooilial a,„l sorviai up at tahle, hnt tin- llavo,,,- is ,.,„|„.r 

■OM, \v In,., sown in a sandy soli it .-..owh Inxnnanlly in (!„ li.sl 
o . y n 0 11,0 ah,,, leant iiuit. I’in; n ooinl yi.ar it prodins s Inivn-h s 
k.lloio tho plant. Tins „p,.ra!,on may 

■ osos will pro.luco from 80 to it.) pint., and :. gna! nnmiar of 

^ t . llie enUuro is vory 8 ]ii)}*if. tbo rliAyuto in iict hubjcct 
^ da. d,soas,.s which alh et other (nl . .ons ph.nta. Tho anci.-ol .A.-.i, 

tlub vigoUble Iiuguly, iUliu naiuo of (’Imyntii wmCh 

• a, S.p.asl, covor..al with thorns. The roots have a'ls^..;,, pro- 
I 'I ”> 1^01 star,:!,., ,vs m shown hy tin: following analy.,., ..{ IVofoLsor 

Ki*yin, bolablo ia whU*r .. 0 >^0 

■ 

Albiimfn <1.10 

(Vii-ii.,.o .. ;; ;; ;; ;; 

Kxtrju'iiv'f matter j 

Turta“>atc of polfltih ( 

Chiorjiio of tstrtiiuu) j 2'/\> 

of limti and silictij 

Load .... or 
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SECTION IV. 


THE PRINCIPAL VEGETABLE DYE-STUFFS 
OF COMMERCE. 

Indigo. — One of the most important vc'^ctahlc blue dye-stuffs 
is indigo. Tlio various kinds which e nt^ r into European cohuik re. 
are, from India ; Bcngal/rirhout, Oudc}, Kir],ii]i, Binilipatani, Ahulia:,, 
and Kurrachoo. Erc;m tlio Eastern Archipelago, Manila, and Java. 

From South America: Guatcmuilan, Mexican, New Granada, diid 
Caracas. 

Tiio total import:? of indigo into the ihiiti d’Kingdom have hei r. ;is 
follows for a series of years : 



O ts. 


C.'wT* 


( 'Vt 

mo .. 

.. 0.'),201) 

(S53 .. 

.. 66 lOO 

1865 . 

G6..‘iiji; 

1811 

.. 70,487 

1854 .. 

.. 70, i 7;-! 

1866 

71,2.v: 

1812 .. 

.. 83.823 

1 855 . . 

.. 50.760 

1867 .. 

.. 71,085 

1813 .. 

38,285 

1850 .. 

.. 81.311 

1868 .. 

.. 75.874 

1844 .. 

.. 07, 1)00 

1857 .. 

68,213 

1860 .. 

.. 86,721 

i84r) .. 

.. 00,121 

1858 .. 

.. 66,108 

1870 .. 

.. 70.255 

1810 

.. 71,013 

1850 .. 

.. 63,237 

1871 .. 

.. 106.307 

1817 .. 

74,110 ; 

18G0 .. 

.. 77,321 

1872 .. 

87.32e 

I8ia .. 

.. 50,127 ! 

1861 .. 

.. 83, lUO ■ 

1873 .. 

.. 87.253 

1841) .. 

.. 81,332 ; 

1862 .. 

.. 60.580 

1871 .. 

.. 85,7"7 

IHfiO 

.. 70,482 ■ 

1863 .. 

.. 85,305 

1875 .. 

.. 50.608 

18.')! .. 

.. 80,011 

.. 

. . 76,211 

1876 .. 

. . 88 . G8(' 

isr)2 .. 

.. 83,5(;5 1 






Tho great hulk of these imports arc ro-shipped to the (.'ontin'-’ii 
The average quantity retained for use in Great Britain lading ni 
15,000 to 20,000 cwts. 

Tho imports and exports of indigo for tho Unitecl Kiugdoin 
shown in tho annc’xcd roturns for quinquennial periods : 


Vf.ir. 

' Imports. 

Ejcixnt.''. 



rwl8. 

1840 

65,020 

40,050 

1815 

00,421 

50,380 

1 850 

70,428 

54,108 

185.5 

' 50.760 ; 

. 64,167 

ISGO 

i 77,321 : 

50 , 366 

1865 

i 66,, 506 1 

66,. 547 

1870 

i 70,255 1 

46,279 

1875 

i 50,608 j 

56,800 
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The hIiowr the variations in our "enreeg of supply of this 

fiyc-stutf in twenty years: 

18;)5. 


i 

T 

1 V.iluf. 


1 

CWtit. 

1 


! Holland 

888 

' 9,281 



French poHseasirmi- in India 

808 

■' 22,081 



Central America 

2,102 

52,0:C> 



Pritisli India 

55.115 

1.518,371 



Honduras 

318 

7. 871 



Other coniitries 

7H1 

19,143 




59,760 

1,629,0;)5 ' 

! 

1875. 



1 Holland | 

374 

12,019 



France and French posscseiona 

838 

' 19,201) 



Auatrian territories 

4:15 ; 




Mexico 

(>13 

13.978 



Coutral America 

9,115 

182,955 



New Orana^la 

670 

18.816 



Roinbay and Scindo 

IHG 

8,249 1 


Madras 

12,135 

279,110 ! 


Bengal and Bnrmab 

84,470 

1,057,036 1 


Other countrioa 

742 

16,584 1 


I 

59,008 1 

1 

1,618,853 i 


The plants which yield this dye-stuff chiefly belong to the genera 
hdujofcra and Isatisy but indigos are also obtained from : 


Nerium titictorium, Rottl 

sp. .. 

Tcyhrosui tinctorii and T. apollinca 

Polijtjala iinctoria 

Polygonum Chinen&e^ P. titictorium, P, barbatum, 

and P. pcrfoluitum^ Lin. 

Polygonum avicMlare 

Wrujhtio tinctorid^ R. Brown 

A uv/rpha fruticosa 

Paptisia iinctorid 


In the 

Assam ami Pcji^i. 

Egypt and India. 

Arabia. 

China and Japan. 

Asia and Africa. 

Pala indigo of India. 

Carol I na indigo. 

WiM indigo of tho liiiiU'd 
StatoH, 


The yasid or woad of Europe is tho colouriug matter of hati% 

The species described by Linnnous were : Indigofera Anil^ /. tinrtoriaf 
-f- argeiUea, and 1. caroliniam, plants which grow in a wilti mate in 
ludia, South America, and Africa. Modern botanists have largely ex- 
tended the list of species. DecandoUe raised the iinmi»er to (»vnr one 
hundred and forty, besides a Iiost of varieties. M. I'erottof has well 
described in bis ‘Flora of Senegambia* twenty-five species; and in 
his ‘ Art de Tlndigotier,' Paris, 1842, has publisbcKl much interesting 
latter on the whole subject of the culture and manufacture of thia 
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(1/eHrtnir. In this ho cniiracrates and dilates on tho different works 
and troatisep, to tho number of about twenty, which liad l>eeii publiwlud 
up to that date. 

Tho ^^rcat(jr proportion of t)\o indi^r.iS of India are prepared frean 
Indigo/nu iindoriay wluoh is oxteusiv'dy cultivated for that purp<;^t', 
in and other provinces frtmi the to the lat., aiid iii 

Tiniiivelly, Madras. There arc two processes for mannfacluriifg i:,c 
dyo-htuff: ono tho dry and the other tho pre.- n leaf jn’oeess. Tli<. 
latter is considored tlio best, and is in most eominon use. It i^; a? 
follows. V/hon tho plant begins to P.ower, it is cut do^^’^ at about six 
inclniH from tlie ground, and carried to the 8tec))ing vats with as little 
delay as possible, strewn horizon tally in the vats and presso(' (h.wn 
by moans of beams tixed into side posts, l);imbi30s l>oing placed under 
tho beams. Water is immediately run in jest sniheient to (jover the 
plant. If water is not at onco lot in, the plant will heat, and 
spoilt. Tho tirno for steeping depends mn<'b on the temper, itur -f 
tho atmosphere, and can only be learnt by experience' and c i> < ml 
watching of tho vats, but in close sultry woatlier, with tho tlicii.i r 
meter at 90'^ in tho shade, elovon or twolvo hours arc sufBcient. In 
C('olor weather, lifteoi: ifV sixteen h(»urs are re<piisito. If tho }>!ant 
is very ripe., dm vat will bo ready earlier than if the plaetH wire 
young and iinrijw, Tho following arc iudicatiens that tho vat is I 'juvly 
to let off: 

1. As coon Ji8 th{^ vvater liogins to fall in the vat. 

2. When the l)iibbi(.'s that rise to tho surface burst at once. 

3. (>n Hiilanbiifg up the surface water it bas an orange tin;’i 
mingling with Ui« grc.en. 

4. d'lio uinell of tb.e water. When ripe, it slmuld liavc a swc' tidi, 
piingciit odour, ^piite different from tlio raw bmcil of the unripe gnmi- 
coloured waler. 

AImuiI sov* n. men enter Iho vat and agitato it. either bv the IihikIs 
or with a w<M;d(ni paddle,, at first fnnitly, but gradually ineroasing us 
tlic focula begins to separate, whieli n; known by Ihe suhsidciie" et 
tho froth, and the change of the colour ot the water trom grct u !(> 
dark blue. Tho time necessary for this beating process is gonerulh 
from IJ to 3 hoivrfl. 

The following tests may be employetl to aseortaiu if the heating 
has bctiu snffleicrit. 

1. Take a little of the water in a saucor and let it stand.^ If the 
feoula aiibsidos readily, and the water renuiina of a Madeira wine 
colour, tho boating may be stopped, 

2. Di]) a coal so cloth in tho vat, and wring out the water, observing 
tlio colour. Tf green, the beating must be euuliniied. but if ii brownidi 
colour, it is rcadyn 

3. When suffieiontly beaten, the surface of the water will, ns somi 
as tho boating is suspended, become of a peculiar glassy appearanco, 
and the frotli will bubside witli a sjHirkle aiid effervescence iii^e 
champagne. 

Throe or four chatties of cold water or weak lime water arc then 
gprinkled over the surface, to hasten the pr* eij'itution ot the foeiiJa, 
which docs not completely take place in less than three or four 
Tho water is drawn off from the surface tlirough plug holes in the 
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wall of Uie vat. Tlio focula at the lh)ttom In thou rom<»v< (l to tlio 
Imikr. It is brought to the boiling point ns tjuiekly ns possible, and 
kt'pt thoio for five or six hours. While boiling, it is stirred to keej* 
tho iudigo from burning, and Hkiniinod with n perforated ladle. When 
eufhciciitly btnh.d, it is run oil' to the straining table, wliere it roinaiiiH 
twelve or 6ftocn hours draining. It is then bikeu to tlio presses and 
gra<lually pressed. This proiTss takes twelve hours. It is tlnui 
retwly to bo taken out, cut, stainpotl, and laid in ibe drying bouse to 
dry. 

A go<Kl sized stooping vat is IG feet by M feet, by fi et in depth. 
Tho beating vat is somewhat sh.allowcr. Two hundred niiiunds of the 
plant (lG,4t)U lbs.) do very wtdl t<* yiedd one nmiind of iinligo (S2 lbs.). 
vV vat of tho obovo size holds about 100 maniids of plants. Tlie plant 
Sown in .Tune is cut three months afterwards and nianufaeturotl. A 
second crop will bo taken from it in tho following August. Tins 
t utting prtsluces tho hirgost <pianiity and Ixjst quality. 

In the manufacture of iudigo tho ordinar} processoHof ft'rnnintatioi), 
of drawing otF the liquor, of I)cating and of collecting the feeiila, or 
j)reeipitaUj of indigo from tho liquor, and pressing, are generally well 
known and are ftdlovvcd with but trilling variations in dilVoient pro- 
vinces and manufaeturios in India. 

The main points appear to bo tho watching tho soaking plants, so 
as to be able to tap off tho infused liijuor oxa(!t}y at tlio right jM>int of 
feruiunUtion, and next, to boat the liquor in tho second vat long 
enough. Knowledge of those things etui only ha actjuired by -‘uroful 
ob.'^ervation and long oxporionco. 

Tho indigo of commerce is tho rosnlt of tho action, by atmospheric 
oxygen, on the liquor drawn from a vat in wliich tho plants have been 
decoinjKiaed in water, tho oxidation producing an insoluble gnuiulation 
of particles, coniinoiily known .as Indigo focnla, which is found do- 
jK>sit<id at the bottom of the vat. Tho indigo blno is dtsrivt d fi-om a 
substance simihir to tho Induan of w(/ad, that exists in the plant as 
a glucosido componud, and which is dissolved during tho sktqiing 
process. 

Mp. Paul Michoa, by Indian patonts dakd Decemlxir 20, 1876, and 
November 12, 1876, adopts Homo improvements in tho proec^ssi^M, and 
tlms utilises tho wholo of the natural alkalies of tho plant. Ho intro- 
duces solutions of sugar or glucose in the steeping vat along with tie 
water, at a higlicr degree of tomperatnro (95'^ to 100 ’ Falir.) ami a 
longer fermontation, and thus incroasos tho pnai action of indigo blue. 

Similar results are also oljtained by replacing tho effects of a 
higher temperature, or a ))rolongod foiiuentalioii, by an artificial 
supply of alkalies, principally aimnonia. It is nocoHsary to remark 
that tho glucosido juice in tlio plant varies considerably under tho 
difference of latitude and I he various countries whore indigo is grown 
ftnd also according to soas' 

It is only when the quantity of indican is deficient, os in plants 
grown in a poor soil and undor a dry climate, that the ordinary manu- 
I'acturing process can utilise; flni whole or nearly tho wholo of the 
mdican for its transformaf ioe o.to iudigo blue; but, on the contrary, 
plants grown in a rich ab'. v.;.) ‘fd and under a damp hot climate 
"ill contain an abundanc' ct glucosido juice which the present 
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process of manufacture cannot pofwsibly utilise, so that the richer ih^ 
plant and the moro Indicau it contains, the greater is the waste b 
the ordinary proccjiB. 

Tho indigo plant is chiefly cultivated in Bengal, in the Delta of 
the Ganges, on those districts lying between the Hooghly and tlw 
main stream of tho former river. Tho ground is ploughed in October 
and November, after tho cessation of the rains ; the seeds are sown in 
March and beginning of April. In July tho plants arc cut when in 
blossom, that l^ing the time when there is tho greatest abundance of 
dye-mo tter. 

A fresh moist soil is the best, and about 12 lb. of seed ai-e used 
for an acre of land, Tho plants arc destroyed by the periodical in- 
uiidations, and so last only for a single year. When t)ie plant is cm 
it is first steeped in a vat till it has become macerated and parti 1 
with its colouring matter; then tho liquor is let off into another vm 
in which it undergoes a peculiar process of beating to cause the feenU 
to separate from the water ; the fociila is then let off into a thiiti vat, 
where it remains some time, and is then strained tlirough cloth bu;^3 
and evaporated in shallow wooden boxes placed in the shado. Bcfoiu 
it is perfectly dry, it is cut into small pieces an inch square : it ifi 
thou packed up for sale. Indigo, however, is ono of the most |>rc- 
carious of Indian crops, being liable to bo destroyed by insects, as 
well 08 inundation of tho rivers. It is generally divided into two 
classes, viz. the Bengal and Oudo indigo. Madras indigo is not 
much inferior to that grown in Bengal. Tba green loaf manufacture 
is followed in all tho indigo growing districts of the Madras Pre- 
sidency, save tho province of South Arcot. In tho latter the dry loAf 
process is still persevored in, but probably it is bo only bocauso of 
the distance to which tho leaf has generally to be carried before it 
reaclios tho factory, and tho consequent partial drying that takes 
place on tho journey. The best indigo comes frcmi tho districts of 
Kishiiagur, Jessore, Moorshedabad, and Tirhoot. 

Tho focula is much improved after being collected by being boiled 
in coppers and then pressed into boxes. Indigo is somotimos luauo- 
factured by simply collecting tho fecula, and dropping it down in 
cakes to harden in the sun ; this is termed “ gaud indigo.” 

Good indigo is known by its fine purple-blue colour, and by its 
fracturo ; but when exposed to tho continued action of air or water, or 
any other agents, it undergoes certain changes, which differ verj 
materially in different grades or qualUies of the article, and, unless & 
person is a good judge, he will be unable to tell the grade and quality. 
This can only bo determined by closely examining the indigo in some 
test process. Good indigo is always very light— the lighter the 
bettor — that is, the freer it is from all foreign earthy matters ; and n 
rubbed against a white cloth it does not easily colour it. Another 
sure test is its handsome copper gloss. This may have boon wased 
by the rubbing of the angles of tho pieces while in transportation, or 
it may be made by rubbing them with any hard substance. Tbifl 
opppor gloss is the consequence of the mechanical thickening of the 
colouring matter with which indigo abounds ; in this it resomblee ah 
pure colouring matters. 

Otie thing to be especially remarked is the fine dark colour of the 
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indigo powder, which can easily bo obtained by rnbbing and grinding 
tho incfigo lamps. By closely observing the fiV*ove directions a 
person will bo less at fault in his selection < f an indigo, as somo 
show a greenish ci»lour, break with a brownish o«lge, and have white 
veins through, or show white veins in tho heart of the lump. 

The ([uantity of indigo exported year after year is largely de- 
pendent on the crops, the culture of which is always very uncertain ; 
but tho value fluctuates accordiug to tho needs of the European 
markets and the abundance or otherwise of snpjdics from 8ouih 
America, as well as the quality •»£ tho dyo produeetl in India, The 
chest of indigo from Bengal weighs about 2(50 lbs. 

The following shows tlio tohil exports of indigo from British India 
to foreign countries for the Iftst thirteen years . 


Year. 

lluaiitity. 

Value. 


cwUi. 

£ 

1863 

101,115 


1861 

81,898 


1865 

87,010 

1,860, HI 

1866 

85 , 7 52 


1867 

81,504 


1868 

86,162 

1,823,926 

1869 

1)9,206 

1 2,893,823 

1870 

98,08.5 

1 3,178,045 

1871 

103,184 , 

3,192,503 

1872 

115,414 

3,687,762 

1873 

115,312 

3.426,824 

1874 

115,980 

3,556,299 

1875 

81,466 

2„576,302 


Tho falling oil in the exports of 1874-5 followed on one of tho 
shortest crops ever known in Bengal, which province is tho cliiof 
seat of the indigo industry. Exports from Madras wore also much 
below those of the previous year. 

Tho value of the indigo exportod from British India ranges from 
1,750,000/. to a little over 3,500,000/. a year. It ia however a very 
variable crop. 

Tlio following shows tho fluctuations in tlio money value of tlio 
indigo exported, leaving aside the quantity retained for local use; 


£ 

1851 1,1)80,896 

1871 8,192,503 


The Commissioner of Sind is directing attention to tho cultivation 
of indigo in Upper Sind and in different parts of the Kurroehoo 
Colloctorato. The soil there is tho same ns that on winch indigo is so 
Ruccessfully raised in Bengal. The government are willing to encou- 
iTige tho ryots, with whom the cultivation is rising in favour^ to extend 
d, by offering rewards to tho most suoeossful among them, and giving 
long leases of land to parties who will venture on the speculation on 
a large scale. Nothing will bo effectually done till Europeans and 
European capital arc engaged on it, and a feo-simplo of tho land will 
feooD draw these to Sind. 

In 1870 there were 267,000 acres under indigo in tho IVIadras Pro- 
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gidency, and 101,000 acres nnder clmyroot and otlior dyo stuffs, chiefly 
in Bollary and Tanjoro. In July, 187C, there wore in Madras only 
65,367 acres andor indigo assessed, s]iowing n.decreaHo of Bo.vS.H 
acrer compared with the same perie>d of the previous year. 

Tlio yield of indigo in the districts of Nuddea, Jesnoro, and Moor- 
shediitwid during the official year 1876-76 was lx)low the avenge. 

1878 -74 the crop amounted to 5124 Tnaimds in Jessoro, 51V 1 maiind'^ 
ill Nuddofx, and 3,003 maunds iu Mo(>rsho(labad, while in the yoar 
it was 3000, 4000, and 3600 maunds in tho respective ulstricts. In 
the 24 Pergininahs district a Binall cultivation has been revived in 
the Baraset sub-di vision, which was otico a principal seat of tnc 
indigo industry. Tho present system is dcscrilM'd as a perfc<’tly 
voluntary one, in which tho cultivators not oven take an advaiuc 
for seed, hut sow of thoir own aixiord. Tho co-operative jysteia of 
cultivating indigo, which was introduc^l by Siime native land'ovnei's 
in the Niiddoa district, is not gaining ground, and tho past hafi 

injuro<l its popularity. 

Indigo cultivation has increased in Behar, wliile its area jms 
diminiehod in Bengal. In Maldah, MArshedabad and Itajshaiie ti:i 
constant changes in tlio Kiv.,f ^iang«!H 8‘ipply ample alluvial haoI, 11 
adapted for indigo crops. In JVfal«lali alone there are tweiny workoi): 
factories, turning out 2,000 inaundH, But one-half tho exported pro- 
duce is from Behar, and almoRt entirely from the districts on ll:«' 
nortli side of tho Ganges, 3Trho(»t, Ohumparun, and Siu'uii. 

Ill 1872-73 the onxirt of indigo from Calcutta amounted to 102,^(10 
maunds, worth 2,704,40fc/. 

Tho system on which indigo is grown is nearly uniform in all the 
districts to tho north of tho (ranges, but is quite difforent ,frt)m ihut 
cnrrio<i on in those to tho south of the river. 

In tho nortliom districts of Tirhoot, Ohumparun, and Fiarun, 
dye is cultivated in villages lot to the planter by tho zemindars, and 
is either as&dmiwar or niz. Under tlic former systen], when tho h>a'*; 
is cornpletffl, tho ryots athunl tho factory and exi^miU) agroemonts to 
cultivate a .s[iecified portion of thoir uplands in indigo. The toirjnrin 
proportion agreed upon is two or three cotthas (of 720 square h-«4) 
per bcegah of upland or hhool, though in some few factories tlio pm- 
portioM demanded is larger, amounting to livo or six cottlias, which it 
appears* was tho rate prevailing in Chiiriqiarun and 8aruu, hefor»j tlic 
iiuligi) difficulties in 1867, Tho agreement is generally for the sam* 
term tm tho lease. At tho time of executing it, an advance is given, 
which remains unpmid without interest till tho end of the tern % and 
during each yc^ar the prico agreed on to be paid for the cultivaticu 
is given in advance at tho begitiaing of tho year. 

Tho sum paid varies according to wliotlier it inclndcB tlio rent of 
tho land or m)t, and also according to the size of the heegali. The 
average rate in Tirhoot, whero tho bcegah is about 4225 square yardn, 
ia from lls, 8-8 to Bs. 9, inclusive of rent, and in Sarun, where the 
lH)ogah is tho same as in Tirlioot, it is from Rs. 7 to Ks. 9. B* 
Ohum})a]-im wdiero tlic lx cgali averages 7225 square vai'ds, tho mnual 
Aite is a<nv about lls. 15, hut up to tlio last few years R'’ 12 wus 
generally j iiid. In all cases lands for indigo hj o assessed riiueh belo^v 
the .vverage renf p.tid ■ etls v laials of similar quality. 
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In Ghuniparuu the rent iff generally iueludc<l in the })rie.e paid tt> 
the ryot, and the eaiuo practice is pursued in Sanin, wlitTc huids are 
tftkeu fr(>m the ryots; but in the latter district tho majority of the 
pUiitcrs cultivate their own lands, and eonsiHjuejitly tlio arrangtujieiits 
made \Wth cultivators affect bnt a comi^iirativoly small number. In 
Tirhoot the more usual practice is to write off the rent of tho land in 
tho factory books, and to give Iho ryot llsj) to Ks.6-8 i)er boc^uh. 

Th' lands taken from tlio ryot arc retaineil hu* thice to live years 
bv tin' factory, after which they arc usidesfi for growing' indi^o) ; 
tl 08 the plant has a long tap root, ajid draws its nourishment 
frv>in the sub-soil, they become improved for the gn.wth (d cereals 
Kiid green crops, which subsist upon the snrfmx* soil, wlueJi has tin* 
advantage of a long fallow, and of being manured by the indigo 
leaves. In lieu of tho lands given up^ oilier laml is taken from tlie 
ryots for the rest of tho tonii of tho agrceniont ; and in some insfantx^s 
a clause is inserted that these exchanged hinds shall he seUcti^l by 
the faebiry frr.in tlio best of thoso in the ryots’ liohling. 

HptJftking gcDcrully, tho crop may bo said to ls‘ sown in Fohruary, 
and the cutting and inanufacture tif commence early in duly. A secend 
cutting of tlio khoontoe crop generally takes place in SopUmiber, and 
the land is clear in October, except in a very few instances, and lluxie 
nri! mainly to tho south of the (iniiges, where l>oppy lands are taken 
lor tlie gitovth of a cnip of irrigated indigo. No other crop can bo 
gnivwi dining tho same year, os when the crop is taken off tho ground 
ill October, the prciiarations for fitting tho ground for tlio next year’s 
crop are Ixigun. Tiio soil licst fitted for it is a rich loam with a goml 
sub-soil, neither too sandy nor too stiff. Old river deposits net liable 
to inundation give the l>est yield ; hut fine crojis are also grown in 
inland villages, or uplands or bhit. 

The cast of cultivation to tho ryot may bo taken at its. 4-11 per 
be^ gah, so that with tlio highest rates jiaid liiin the profit is small, 
whertias the profit of a rubbeo or wiutiir crop on tlio same land is 
( alculuted to be Ks.d, and considering that the best lands are taken 
for indigo, this is a low valuation. Tho following figures show tho 
e(/st of cultivating one beogah of iudigo (4225 yards) : 


U. a. |i. 

1’w(i ploughin^s before digging up the soil .. 0 i 0 

1 « 

Two ploughingu after digging <14 0 

Two additional ploughings 04 0 

Clearing the land 0 0 

Diagonal ploughing * 0 2 0 

Hocomi clearing 0 2 0 

Ploiigliiug the crfip .. 0 2 0 

Firat weeding 0 8 0 

Si-oond „ (• 4 0 

Firbt cutting .. 0 0 0 

Second „ 0 5 0 

Ploughing the khoontee 0 4 0 

Sf-cond growth - 

iof' Jental r-xpenees, eurh Hh extra ploughing and 
raking after rain 0 >■ n 

Total 1 IJ 0 
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The foregoing remarks apply chiefly to the culture by ryots, but w 
must not ignore the large area of land held by planters in th’oir 0/ 
hands, and cultivated by them at their ovvn expense. In many 
tories, especially in Sarun, the urea thus cultivated is far largt r thaa 
that occupied by the indigo grown by ryots, and as long as these laud 
are what they are supposed to be, viz., lands let to the factory by tli^ 
zemindar, or in villages leased to the planter, lands known us “ zoumt " 
that is, lands by immemorial custom set apart for the use of the land, 
owner or the lessee as his representative, there can bo nothing to 
object to in this mode of cultivation. Additions to this area may 
be legitimately made, from lands abandoned by absconding ryots, and 
from those lapsing owing to tho failure of heirs to former tcnantii. 
The out-turn from tho Barnn district is estimated at 12,000 inaiiudfi 
on a cultivation of 45,000 agres. 

The industry is managed almost entirely by Europeans, as the few 
zemindars and bankers who have invested thoir money in tho busim.y 
almost all employ European managers, those who do not maniifacturinL' 
on a very petty scale. In Sarun, however, native capitalists hav 
lately taken to the business wi<!!i some eagerness. Twenty-one fac- 
tories with 19 attached outworks are owned by natives, and 17 of 
these factories have sprung up within tho last five or six years. 

In the districts south of tho Ganges, tho system is different from 
* that above described. The area is much less, and in Gya and Patna 
tho business scarcely worth mentioning. An attempt by a uativo to 
start a factory in tho Patna district promises to be anything but suc- 
cessful. The cultivation is for tho most part nizy and is carried on in 
lands loosed by the factory from the zemindars or ryots. The ex- 
poases of cultivation are paid directly by tho planter, who employfl 
his own labourers and bullocks. The seed is sown at tlio bepiiining 
of tho rains, and tho plant remains on tho ground during two years, in 
each of which it is cut. In strong lands, a third yoar s crop ie some- 
timos taken, but generally speaking the land is given up at the end of 
the second year (when it is eagerly sought after for the growth of grcec 
crops), and engagements are made for other lands. Many feicti tries 
have running agreements for two sets of lands, one of whi^ jb occa- 
pied by indigo, and the other remains in the hands of the ryots. 

The little Indigo that is cultivated by ryots is grown on i>oppy 
lands and irrigated. The crop is sown in March or April, and reuptd 
at tho end of the rains, in time to allow a crop of opium being takou 
off the land. The crop is cut by the ryots, but is carted to the factory 
which supplies the seed, gratis at its expense, and the bundles there 
weighed, measured, and paid for at the rate of four bundles, measured 
with a five-cubit chain, to each rupee ; but tho frequent disputes ariBing 
out of the measurement, have in some factories given rise to a practice 
of appraising the crop on the field. Arbitrators are appointed, selected 
by both parties, who calculate its value before it is cut, and this 
system is said to bo preferred by tho ryots. The sums paid to them 
vary, according to the quality of the crops, from Ks. 5 to Rs. 20 per 
boegah, the average being about Rs. 11-8. As the sole expense to tiio 
ryot is that of cultivation, and ho is able to take a second crop off the 
land, the arrangement may be considered as profitable, the more so os 
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Lo generally gets an advance of from Rb. 5 C) Be.6 per btwgiili Tlio 
exponso of a boegali of irrigated indigo is Ks.T-S. For a fair out-turn 
„ ryot gets Ue.20 a beogah from tlio factory, and aomotimes as much 
as lls.30. 

lu theao districts tho industry is neither so important nor flouriKhing 
as in tho north. Owing probably to the drier climato and less favour- 
able soil, tho dyo is infeiior to that of Tirhoot, and brings a lowt r 
price. Frequent droughts cause tho crop to bo exceedingly pro- 
carious, and the smaller profits realized by tho planters renders them 
less nbh to weather bad years than those in tho north. 

Of lato years a cousidorablo quantity of indigo leaf has been sent 
from the Mofussil to Pondicherry, there to bo made into dye The 
r. asou for this is tliat tho loaf is free of duty, while tho immufiM;tnre<l 
dye pays a duty of lis.S per maund. About 2000 lbs. of dry leaf or 
lUUO lbs. of green, arc required to make a maund of indigo 
,c-o territory surrounding Pondicherry, there wcix. in 

IsoO, 1100 hectares of land cultivated with indigo, which produced 
6,060,000 kilos, of dry leaves, from which 37,131 kilos, of indigo wo™ 
made. There wore then 02 indigo factories, and 121 dye houses 

winch turned out 415,723 pieces of stuff, iiioasuring 16 yards lomi bv 

1 yftrd wide. o ^ <5 v 

The quantity of indigo shipped from Pondicherry for Franco in 

1874 was 2,)o,,)64 kilos. Tho number of indigo maimfactorios in 

londichorry and Karikal, was 108, and of dyo houses 61 • 505 boc- 
tarcs were uii^dcr culture, wliich jiroduced 2,086,565 kilos, of dry loaf 

M. .fulcs Lepiiio gave in 1862 tlio following as the oxiiense of 
cultivating a small cam (53 ores 61 centiaros with indigo in Coni- 
iiiaujol ; tho are is equal to a square of 1070 feot) : 

r 1 France. 

Labour 

Manure 

" *' 

prying and separating tho leaves . .. ’* 3-0o 

6*78 



loovlr iwb" Tw V* 20 hectolitres of 

tlm ciuiJi. * ■ 24 frs 20 c. 

““ *“ ■■ 

niodfl»*n invaluable plant, one of the most important in 

Chinl regarded as one of tho chief products of Cochin 

Af .. whore it grows with oitraordiuary vigour. 

attention ofT 3 r“V^‘^t‘’'‘’,®'' ““racted tlio 

aro equal Jth^/'rM- ^ 

I‘^>88etised hv 4bo 4 indigotine, or dyeing quality 

y the local species {Indtgofera tinctoria), contains all tho 
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necessary principles ta enable tlie plant producing it (o tul o a hi^li 
rank. 

On attaining its full growtli, it is about 6J feet in height, anil evi u 
taller if it has not been cut back. It is cultivab^d in beds (jf ]. .,r 
on the light alluvial washings of the upper tertiary formation, thut ic 
to say, in light soils seldom subject to the effects of heti\y Hoods, 

Although capable of living many years, it is advisable to ronew tli« 
plants annually. Its growth takes })lace between February and July. 
When it has arrived at maturity, the leaves are collcete<l in buiiill ■« 
and caniod to the factory, where the procesr, of manufaeturiiig ii,o 
paste is carried out : this, in order to ho of tirst-class quality, slionU 
ix) light in weight and of a very light sky-blue colour. 

The experiments made by M. do Fiennes at Glio-viap (nearSuig n 
and at Carnbexija by M. Caram.m, have Ixjcn crowned with tlio gr(.;i[ s; 
succesa The latter bos planned a fachjry, which, at a cost of uixisil 
10001 sterling, will bo capable of producing annually juoio tha:: 
^0,000 cakes of indigo. 

The original lu.tivc method of production was so d^fcctivo ird 
primitive in its nature that it docs not deserve mention. All luij< i.i 
be done afresh by a now and more intelligent process. 

M. (’aramau is unable to estimate the profit to be obtaiut.il fo m 
the cultivation of the plant, but hazards the conjecture that uiidi r tn 
iccurate system of managomont and wcli-planncd labour the fnclol•i< ,^ 
of F' chin China can supply not only the whole of Europe but nis > 
America. 

Siam,- \ small quantity of indigo is produced in Siam, lii 1875, 
181 i)iculs, valued at 200/., wore shipped. 

OAiwa.— Although there exist in China varieties of Indujofnn 
ilnrtitria and 1, ani7, these are not much cnltivate<l. Dr. WilliiunH 
states J. coccinea is grown, and Louroiro, I, thictoria. Li tlio Boutlicni 
provinces tlioro are plantations at Kouang-si, Konaug-ton, and Fokien. 
Jitatis indigotiM, Fortmio, is grown in almost every province of China. 
llndlia indigotica is ciiltiviited for its dye in the province of Trho 
kiaiig. Preference is given in the north to Jt*olyg(mam tiTU'Utrinm, 
especially about Pekin ; but P. chinense^ harbatwin, ptrfoliatum, an'l 
atnailare, are also employed. 

In 1875, 600 tuba of indigo, equal to 30,000 piculs, were impnrud 
into Ningpo, cluofiy from Tamsuy and its neighbourhood. 

Indigo received in Chinese ports by foreign coasting vessels : 


Pk'ulg. i’iciiU. 

18C8 32,380 1871 41,087 

18(59 12,797 1872 32,941 

1870 2O.5C0 


Japan , — Large indigo manufactories havo recently been etarUJ 
and are now in working order at Osaka, Matsubara, and Tunaks m 
the province of Oini, Japan, and it is proposed to establish more m 
other provinces of the same country. . i 

The indigo hero is obtained chiefly from the Polygonum (inclvmih^ 
The plants, which grow to a height of 2 to 3 feet, are cut iuU) thn’O 
parts, the upper i>art with the greatest number of leaves being the 
richest in colouring substance. For the best quality the leaves uiily 
are used; these, after having been exposed to the ail* and suuj 
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d’lrinc^ ft hours only, when they darkou considerably, arc i)Ut into 
^ini'v and kept for the purpose of afterwards undergo iufjj a 
trudment. This consists in inoisteniug the l«'avos witli a 
tvrtviu junouiit of wat,or, the exact quantity of which d('])(.n<].s on the 
iiHturo i»f the leaves, and tlio greatest care must ))e taken lo jnevent 
it.s . ithcr iu excess or in deficii'iu-y. They are tlmn spread out 
upon and eovert«i with mats during a few days, uffor wltn-h the opera- 
tit. ii is re[><‘atod during a perir>d of eighty days, about t'.renty-tivo times 
for the h-'st, and about nine times for t)»e inft'rior h-avos. ilaving 
uutlergoiio this kind of formentatiou, they an ‘ tlion p«mn(h d in wooden 
luortars, and in quantities of about HO lbs., for two eonst'cntive days, 
so as to l)‘ eomo rodiicc'd to a sort of paste, \vhi(‘li is tlimi fomiod into 
halls of a dark blue colour. Theso balls of crude in'ligo, with an 
»ul(liti<)ii of bran and potash ly<5, prepared from wood-jishcs, b^rin the 
uiaU'rial ns<vl by dyers in the ste<q)ing vat. 

Jam.- -Indigo is grown priuci})aUy in tlic middle prttvinet s, wlitnc 
th'Te an some eiglity plantations. L) IHGd tin* e.\po^^‘; \\< r<' 
!no,(>00 Ih.;, In 1870 the shipments were r)87,882 Xmstoni im 
pounds, and 510 pieiils. Flolland ex|>ort.s annnally about i,r)<)i),o0(> 
kih s., ol't.iincHl from its possessibus iu ilic Kiimt. 

Mr. .loseph Sayins, of Java, has earned out H<*mo improvemr'nts in 
V\v niftnnfaetiire of indigo, which arc remarkable for the incrojrwi of 
indlgi'tine obtained, and the uniform results sh<^wn. Those aro sUted 
iu Iho fobowirig comparative analysos of various kifids of coinmercial 
indigo, as published by Mr. Honri Berge, ohomist to tluj city of 
Ibiissi ls, and professor of cliemistry at tho universily of the same 
tosvn. It show's the sources, marks, aud prices of sonic, iu (u nt;;. 
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Tbf cbaracteristicfl of tbe indigos made by Sayer’s process are th- 
small qnauti^ of asb they contain, for while the analyses of t,ti 
ditforent kinds of indigos show an average of 16*62 per cent, of 
tboso of Sayors only give 2*77, or a dilference of 13*85 per ceut, 
The proportion of indigotine is also much greater, the average 
70*58, and never lower than 65 or 66; while that of good ordinary 
Bengal has only an average of 61*4 of indigotine. Wo sometimoj 
meet with 75 to 80 per cent, of indigotine in very fine saiaples of Java 
and Jiongal indigo, but these are exceptional cases. The fact is that 
in commerce wo only meet with about 10 per cent, of very fine 
35 per cent, of medium quality, and 55 per cent, of ordinary. Indeed 
it may }ye said tliat not 10 per cent, of the indigos of commerce con- 
tain more than 65 to 66 por cent, of indigotine, which is tbe minimum 
projmrtion of the Sayers’ indigos of Java. 

Philippinra. The indigo plant is found in several provinces, but 
the best <iuality comes from tho north of Luzon. 

Tlio loaf is at times affected by the attacks of locusts and by 
storms, but growers in good years realise as much as 90 per cent, 
profit. The process of making the indigo is primitive cnougli, and ui 
Komewhat as follows : 

Tbe plants are cut in April or May ; they are then placed in cafkr, 
filled with waUiF. After being left to steep for some time they 
removed, and a certain quantity of lime mixed with the water. TLc 
water is then poured into other casks, where it remains natil tb 
colouring matter is deposited. As soon as this has taken pUct- 
tho water is drawn off, and the indigo loft to dry. It is then cut out 
in small pieces. 

Imperfect as this way of mamifacturing the indigo is, it still fttch( s 
in tbe market from 35 to 75 dollars the cwt. The plant is rich in 
indigotine, hut tho defective preparation makes it rank second in 
quality as compared with Indian indigo. Tho exports in IHG t Hire 
98 tons; aud in 1875, 3165 cwts. 

Africji , — On most parts of tho eastern aud western coasts of 
spoeios of indipo are indigenous. 

According Dr. Barth and all the travellers who have visit' d ti 
Soudan, tljo indigo plant grows wild in all the forests. In each toAi; 
vats are met with, in which thaiplant is steeped and the dye prupnr 1 
into cakes. Cakes brought from tho Soudan and analysed were foui: 1 
to oonhriu 53 to 54 per cent, of indigotine. Tho indigo is taken ly 
tho caravans by tbe way of Mourzouk to Egypt. 

lu Tunis indigo is cultivated at Nabel aud certain parts of ti*t 
coast, but of a quality very inferior to that imported. 

At Sierra Leone, Liberia, Abookuta, and parts of the Niger; Natal, and 
the Capo Colony, indigo plants are abundant, growing wild, and many 
are utilised by the natives. 

Southern States of America, — Endeavours are being made to revive 
indigo culture, which once formed an important source of profit in 
some of tho States of North America. 

Tho best Venezuelan indigo has sold for one dollar per pound, but 
this is of bettor quality than that prod need in the North. However, it i« 
quite likely that, by the use of bettor ajipliances, and more scientifically 
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skiaoil labour than is believed to obtain anywhere in South Amnrieu 
tbifi inferiority in intrinKic value be avoided. Tliis done, the 

crop would be a very profitable ojio, a moderate yield beinp about 
50 lbs. of rnarkotablo indi^^o to the acre of ground devoted to the 
cultivation of the plants. ^ The crop seems adapted to a wide range of 
country, tlio Hispaniola indigo growing in a deep, riel) soil ■ the 
Baluuiias variety in the poorest ground of South Carolina •’ and 
the wild or indigenous kind being stat^ to be luudv and tiiriftv 
uiuler almost all conditions. In South Carolina tho seed has been 
dim after the first spring ruins, and the plants cut snecessivoly in the 
Ofirly part of July and toward tho end of August. Tho woods must 
he kept down with tho greatest care. Formerly one Ial)oiiror was 
allowed to every two acres of ground, but it is believed that with 
improved machinery twice this urea can bo ciiltiviitcd per man 
employed. Tho mapufacturo is desenbed as follows . - 

When the plant is beginning to blossom, it is lit for cuttin^^ 
Wiicn cut, great care should be taken to bring it t<» the steeper 
without pressing or shaking it, as a great i^irt of tho beauty of the 
nvligu depends upon, tho fine farina vrhich adheres to tho leaves of 
the plant. Tln^ apparatus for making tho indigo is inconsiderable 
mu. !iot expensive, tor, besides a pump, tbo whole cousifttB only of vats 
and tubs of Cyprus wood. 

“The indigo, when cut, is first bud in a vat about 12 or M foot 
l.mK 4 fct deep, t.. tho height „f about 14 iuohoa, to macorato 
a id (hgoHt ; then this vossoywhicli i.s called the stepor, ia lillod with 
waWr; tho whole having laid from about Iwolvo to dixteon Imura 
according to tho weather, bcgiics to foriueiit, swell, rise, and grow 

0 highest point of lU ascent; when it falls boh>w this mark fl.oy 

I s diicids tho manager to open a cock and let off t]»i water into 
■Ii.otlicr vat, winch is called the healer. Tho gross matter that 
^ouains ,n the first vat is carried off to maniirt tln^giv und t 

‘N tUo Umust (jf tlic weed contmuas. Wlien tho water stronrrlv 

!,», c io V o b'lckcts, with long 

abo™ 1L 't froths, fcrimnts, and rises 

firr contains it. To allav tliis violent 

il Wheu'’thia? ‘‘‘ « fr-'W' rises, which instanUy sinks 

iiiimit " ^ lias coutinneil for twenty, thirty, or tliirty-fivo 

"“‘''-"br in chd weir it 
I'. b fon^S .Thf ,7'*’“"®'' '’““‘■"f-')- “ ‘*"-■‘11 -""'i'ly ^'rain hogins 
'olvfd irri f ^ ""'1 "“‘‘■r particles of tho idaiit, .mitei, Vi'k- 

Zl LZJ '^t^r, are now remiit d t.gi’lh.n- 

hnd wlln 14 ? 1 'l‘scover those liertiolcs lla: l„ tier, ami to 

•ilim t tim^‘’ tl»y toK,- np some of ,t from 

‘""dillon thcT I [ Z ■' »-IS'fnl 

-1.0 i£'?Zull?,no 2 ?if ‘ ihe operation: 

fc gianulites moio fully, the li<iuor assumes a purplish colour, 
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and the whole ifl troubled and muddy; it ifi now suffmed to Rdtl, ; 
then the clearer part m permitted to run off into another Huen s>i. *, ,,f 
vessel B, from whence the wabir is coTiveyed away as fast as it chuis un 
the top, until nothing remains hut a thick mud, which is j>nt into 
(jf coarse linen. These are hung up and left for sumo time, imnl tl. 
moisture is entirely drained off. 

To finish the drying, this mud is turned out of the un i 

worked upon boards of some porous timber with a wooden m[ adc. It 
is fnsqiicntly exjwsed to tbo* morning and evening sun, hut i\>v u pl-ort 
tiiinj only, ami then it is put into boxes or fraincB, wliicli if, < allol 
curing ; exposed again to the sun in tlic same cautious manner, until, 
with great laboiir and attention, the operation is finishwl, and ilie 
valiialjle. dye-stu^f fitted for market. 

“ The grcakist skill and care are required in every part of thu 
process, or there maybe groat danger of ruining the wdiole ; the wuUr 
must n<-t 1)0 suffered to remain too short or too long a tinio, citla'r in 
tlie Mrfjxr or heate r ; the Ix^ating itself must be nicely manage<i, k^> ju; 
not. to ox<‘C(;d or fall short; and in the curing the eXii<d iruyjiiun 
bet\v(n‘ii too niindi or too little drying is not easily atUine.l.” 

-~-Tho preparation of indigo is a business still in i^ 
infancy in Oarthagena. Little more tlian experiments have hren in:. ! • 
as yet, hut tlic result is encouraging, samples having In-en vidu- 'I in 
hvns at H to 11 francs per lb. ; 503 lbs. were shipped in 187:h 
lliunhohU states that the indigo plants grown in Mexieo are /. o H. 
/. iinrlorui, and I. disperma. This product is olttaiucd in l o’V 
(pianf itics in the States of YuoaUin, Oanacu, and Colima. 

Cr.sfa There is no obstacle, except th.o invariable o',* • 

want of lalionr, in the w'ay of indigo production here. V, ii.t! , 
exiiorted from this republic some years back pnived to he fi'; 
}>arcel of florcvS,’' and the undertaking was abandoned solely Ui c<ji 
sequence of a revolution, when the labourers were withdrawn tV ta 
the w(>rks at an hour’s notice for military service, iiiv* Iving ihr 
j)ruprietof iii heavy loss. 

(juatemd(u~Tho exports of indigo from Guatoiuala in 1872 w< rc 
made to the followng countries: 


r wta. 

England .. 15,508 

Fnuico 3,^0 

German y 10,933 

United States 5,872 

Iklizc 3.900 


Total 40,133 

]S'lrarai)ua, — Indigo was th(^ staple article for exportation m thi- 
lime of the Spaniards, and oven for many years afterwards; but want 
of labour, capital, attention and proper protection, during' twenty v- ars 
of rcvoiutiomivy tumult, has entirely suspended the raising of in^hg'j 
It has been foimd by experience that the indigo raised on the logb 
lands of Nicoj’agua, although less in quantity, is far superior to t-”: 
San Salvador indigo, which is notv ropresentod as being the hot m 
(\miral America. 
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All the fine old mdigo haciendafl are mostly.usod for graziii- cattle • 
,K, one will venture his capital in planting indigo under pro^nt civ' 
cumsUitfcs. The total amount of indigo cxporte<I from Ni(‘aru^ua in 
1858 did not exceed 200 quintals. It is cultivati'd in the Val M. nici- 
(Old three crops aro obtained from one sowing ' 

Salvador 

in 18G8 was Kl, 602,000. Ihc progress of the cnltnre in C,.„tral 
America 18 iiidicatod by tbo following figures, showing our direct 
imports from thonco : o ut 


1851 .. .. 

.. s5,697 

1 1867 

18,V2 .. .. 

.. 8,458 

! 1868 

1853 .. 

2,017 

1869 

1854 .. .. 

206 

1870 

1855 .. .. 

.. 2,102 

1871 

1862 .. .. 

.. 4,750 

; 1872 

1863 

1 .864 

4,281 

1873 

3,731 

i 1874 

1865 .. 

.. 9,362 

1875 

1806 .. .. 

.. 5,641 



CtvT». 


. 10,381 


. 13,875 


. 15,763 


. 12,157 


. 13,799 


12,901 


7,. 800 


. 10,220 


9,115 


iVfic Wrnnodfl.— The imports- of indigo into the United Kingihi 
Irom this State have been afl follows r ^ 


18G2 

18(:3 

18W 

18G5 

18G(> 

1867 

1868 


Cwtu. 

4,891 

J,H68 

3,743 

2,381 

G,565 

1,338 

4,221 


1869 

1870 

1871 

1872 
18;^ 

1874 

1875 


847 
2,267 
4 j(ir> 
3|96I 
3.172 
1,301 
670 


licr^butfrw" .1 liourisliing industry 

ere, but It has raiudly declined from sevorul causes. Amou.- ..there 

' tlTS "l it to altei-ations which low...' its v«l„o 

wlni-s, ,?ir Secondly, the tclions uud 

■lifficiilt to find'V'^^T^ Its manufacture requires, and lor which it is 

pieces an l n '^"'1 «>«>n8, in the form of irr. gular 

ind ve^ ii^fe:^ ‘‘rn with foreign siiiiHtiuu.es. 

order tbit thrv produce of Colombia and Guatomala. In 

commercial ““ 1“'^'®° importance in a 

Wliilst in 18f,7 in/ '"““"P'oi'Uror ought to he more careful. 

1200 in were produced, it hod increased to 

Puerto OaLiik «^*P“onts from the jiorts of U Giiayra and 

793 cwt hAincr ^ the shipments from VcmozucJji Mcro 1633 cwts., 
cwt. being gent from Puerto Cabello. 

important vegetable djo,u6ed in calico jiHnting, is 

countries if ®*‘®“»i’^«’y cultivated in Fran.m ami tl.o 

l/cinjmv he h r! 1"^ Tito history of ,„ad.ier 

b y DO tiaced from its origin in Eastern India, three Ihuusand 

9 n 
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years ago, through Persia, to Adrianople, Greece, Italy, and Westorn 
Kn rope. The colours wore first obtained from a species known u 
Munjeet ( Ruhia Mulijista) ; then came into use the Turkey *ma<hler- 
root. This plant was grown in England in 1624, at which time three 
qualities were known— cropp, fatt, and mill madders. In the year 
1798 there were only eleven madder-mills in the whole of Fnince, 
while now in the department of Vauoluee alone there are no fewer 
than fifty in operation. French madder-root has a peculiar smell, and 
a taste between hitter and sweet. Some kinds, as those of Alsace and 
Holland, when mixed with water and allowed to stand for some time, 
give a thick jelly ; this is not yielded to the same extent hy Avignon 
madder. If this madder is treated with an acid it produces a per- 
ceptible effervescence, owing to the quantity of calcic’ carbonate which 
it contains. 

The increased use of aniline dyes will, it is expected, lead to the 
decline of the trade in madder roots. The producers, in view of a 
diminished dciiiaiid, have already commenced to limit their cultiva- 
tion of the plant. The total growth of madder was calculated a few 
years ago to amount to 47,600 Jions, (ff a value of over 2,000,000/. 
sterling. The value of that used inJGroat Britain in 1874 was uiidi r 
800,000/., in 1875 only 411,000/., and in 1876 but 238,874/. Dr. F. 
Versmann, in a paper “ On Anthracene and Alizarine,’’ read before 
the chemical section .of the Society of Arts in March, 1874, gave 
some interesting details on madder. “ In the East the madder plant 
Inis been known since the earliest times. In Holland it has hcun 
cultivated’ more than three hundred years ; in France it has risoii 
to great imi>ortanco sined^the middle of last century, especially in 
Avignon, which now produces about one half of all the madder 
oouHumed, to the value of about 750,000/. per annum. Turhey 
and South Jtussia also supply con^dorable quantities of high 
qviality. Some experiments in cultivating madder in Great Britain 
wore made in Derbyshire, .some years ago, but \vith indifferout 
results. The soil, the climate, and the wmather have the most decided 
influence upon the growth of the plant, and the subsequent dovchu)- 
ment of the colouring principle. The Dutch madder will dye 
nxl, but not purple, and the colour is not fast ; Naples madder dyes 
red and purple, but the colours are fugitive ; that of Turkey dyes 
good red and purple, and is very fast. France supplies the market 
with two qualities, called rosees, from their dyeing beautifnl re<l8 and 
pinks ; and paliules, which give a good purple, brides finesreds, con- 
sidered the best French quality. The last name is derived from the 
fact that the plants are grown on marshy land. The cultivation of the 
jdant and the ultimate separation of the colouring principles is a 
mutter of much time and uncertainty. The root must romaiu in the 
ground for a long time — in Franco, two or thi-ee years; in Turkey, 
five or seven years — and after having been dried and coarsidy pow- 
dered, it must bo k(3pt another year or two to .develop the colouring 
principles which are not ready formed in the root. For many cen- 
turies, and until the beginning of the present one, the root was used 
direct, and no attempt was made to separate the colouring mattei's or 
to apply them in a concentrated and pure form, but with the develop- 
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ment of technical iiiduatry and scientific inyoMigation, the concentra- 
tion or separation of the valuable tx)n8tituents gra^lually commenced, 
riie first step was the manufacture of ‘ fiour do garanco,’ madder 
deprived of all substances soluble in water, and thou driod again, 
wliich reduced the bulk to about 60 per cent. The washings contain 
% cDnsiderablo amount of sugar, which by some French inanufacturors 
is cMuiverted into alcohol. A ton of madder gives about 16 gallons of 
tlcohol, of rather unpleasantK flavour, but well adapted for technical 
purposes. Grarancine is madder farther treated with sulphuric acid, 
which destroys part of the lignoous fibre, yielding about 25 per cent, 
in the form of a fine powder of light-brown colour. Alizarine vorto 
and purpurine are the results of treating madder with sulphurous 
acid, which dissolves both ; after adding sulj)hiiric acid to the solu- 
tion, and lieating to 40° C., purpurine separates about A or { per cent., 
fuid on furth^ heating to- 100° C., alizarine separates about 3 per 
(u nt. Yellow alizarine is obtained by further purifying this alizarine 
vorto. Extracts of madder are mostly obUined by treating the root 
with boiling water, collecting the precipitates which separate on 
cooling, mixing them with gum or §tarch, and adding acetato of 
Hlumina or iron. This is, in fact, a mixture of colouring matter and 
a mordant, which may bo used for printing, direct. These ore the 
principal madder preparations; many of which are manufactured in 
this country.” 

The mtiddor root season ii^Naples commences with August of each 
year and terminates in July of tho following. It is customary to 
carry tlie residfio stock of one year forwa^ and to add it to tho next 
sc^on s crop. The estimates are made on bal(jp of 9 cwt. each. Tho 
following is a statement of the crop of Naples madder roots. Tho 
shipments go chiefly to Liverpool and Glasgow, to Avignon rid 
Marseilles, and to Holland : * 


mo 

1870 

1871 


BalM. 

20.909 

20,375 

10,903 


1872 

1873 

1874 


Balea. 

38,093 

19.791 

22,040 


Tho shipments in tho last named year wore 19,660 halos, viz. to 
England, 5270 bales ; to France, 14,084 bales ; and to Holland, 296 
bales; local consumption and shipments in garancine, 2000 halos, 
leaving a residue with which to commence the new season of 2396 
bales. 

4 he produce of madder roots in France was, in 


(‘WtB, 

1857 420,000 

1862 167,792 

1872 238,568 

The latter, at 93 francs 32 cents, per cwt., was equal in value to 
22.2fi8,709 francs, or atont 890,760/; 

A hectare in well-mannred ground, and under favonroble circum- 
Ptapees as regards atmosphere, will, produce 12,000 lbs. of dry roots, 
''^uilo, under unfavourable circumstances, it will not yield more than 
^ne-half or one-fourth of that amount. As tho yield varies gr( 3 atly in 
soccessivo years, it is difficult to give an average yiedd. 

2 B 2 



Madder is only cultivated in the soiitli of FrancM). The production 
was divided among the following departments in 1871 : 



Cwts. 

Vaur'lueo 

.. .. 177,009 

Boiiohea du Rhone 

.. .. 41.720 

Droiiiij 

., .. 19,092 

Gard .. .. ‘ .. .. 

.. 18,343 

Ardeche 

.. .. 6,524 


According to tho official statistics of France, tko madder crop in 
1871 covered an area of 11,859 hectares (29,117 acres). The aveniL,^: 
yield was 22 61 cwts. per hectare. The total production, 263,588 c.vt., 
valued at over 665,000/. 

Tho foreign demand for French madder is diminishing consider- 
ably, but for /eds and rose tints madder is still ppeferrod to the 
artificial alizarine for violets ; however, the latter prodneos, much 
more economically, shades fully as rich as those obtained from the 
plant. 

Tho madder preparation, known as r/arauttTW, which is largely im- 
ported from tho South of France, is formed by ramstening the ground 
root with sulphuric acid, and afterwards subjecting the same to boil- 
ing heat, by means of steam. By this process tlio colouring principle 
is altered and improved, and a largo proportion of it rendered soluble 
in water. 

Madder is largely cultivated in Hfilhnd, The annual yield of 
roots in Zealand is 14,600,000 lbs. It is in the islands of Scliowcn 
and Duiveland, and in the zone of lapd comprised between the 
months of tho West flscouit and the confines of Belgium, that they 
cultivate the best roots, and those most in esteem for their colouring 
matter. Tho average yield per hectare is, for tho bi-annual plant, 
2000 to 8000 kilogrammes; for the triennial, 3500 to 5000 kilo- 
grammes. Seventy-eight machines worked by steam pulverize the 
madder, or dry and beat tho roots in Zealand. Tn 1863 there was 
delivered 11,000 casks of 500 or 600 kilogrammes each, of pulverizKl 
madder, and 1,500,000 kilogrammes of roots. 

In Uuma madder grows wild in the south of tho country of the 
Don CoK.sacks, and in tho provinces of tho Caucasus. The principal 
centre where it is cultivated is Kouban, in the Bakou Governinent, and 
in tho neighbourhood of Dcrbend, tlio average production of late 
years has boon fuom 200,000 to 800,000 ponds (of 86 lbs.) iK;r annum. 
It constitutes a very important branch of commerce in the* Caucasus 
and tho* roots sell at 7 to 8 roubles the poud. It is exclusivclj 
employed in tho native factories of the interior of Kussia. Tb 
rapid extension of the aniline cijours has, however, had a damaging 
efibet on the native production. Although madder is cultivated on 
a largo scale in the interior of Russia, the importation from Central 
Asia is continually iucreasing, and taking the place of cochineal. 
After tho madder of Astrakan, Dorbeiid, and of the Trans CaiiQasui 
(known as Persian), tho best is that of Kohkand ; next comes that 
of Bokhara, and lastly, that of Khjva. 

In 1871, 3541 cwt. of madder roots, valued at 7082/., were shipped 
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from Cyprus, aud madder to the value of 0260/. from Syria, chiefly 
t,, Groat Britain. 

United Stat<-8, — Attempts have been made from time to time to iiitro- 
the culture of ma^ider as a staph- croj) in NoV England and the 
Western States of America. At Columbus and Binningbam, Ohio, at 
Montague, Franklin county, Massixliusetts, and on the Connecticut 
I\iv< r, good crops have been raised. I# composition the madder was 
fJoiiK-wbat deficient in lime, but this being restored in the dyeing 
pi(H.'css, the coloiirs were found fully equal to those obtained with tho 
Ik st French maddef. These experimental trials were so far satisfac- 
tory that they proved tho crop to be entirely exempt from injury by 
insects, aud from tlio weather, afUu the first season’s growtli. Tho 
is perfectly hardy, stands frost-woll, and also heat and drought, 
excepting that during tho fiist winter after planting, there is danger 
vii some soils of tho ground heaving by frost, and exi)osing tlio iDota 
t«) tho air, whicli would kill them. Although in Euroj»o, tlio plant 
st-rds in the United States it prcxluccs little or no seed, and imporkHl 
does not vegetate freely. Tii France and Holland it is cnltivated 
hy tho roots or sprouts. The soil best tidaptod for it is deep rich 
huim. containing a good proportion of salts of lime, this oli'mont 
cnt.iriiig largedy into the composition of madder, and atfectiiig its 
ipmliiy. The sprouts are placed in small furrows, running 3 inches 
dn-p, and 8 feet to 10 feet apart, across tho whole field, the plants 
having about Olio foot space between each root. Little care is rc- 


(juired for tlio croj) after this, besides booing and kei'ping the fi<dd 
t’nv trom gi-ass and weeds; as soon as tho plants arc 12 inches or 15 
ijiclioa high, tho tops are to bo bent dovm to tho surface of tho 
groiind, and all except tho ends covered with eartJi. Tho operation 
iK g<-ncrally reiw-atcd throo or four times during the first seuson, and 
until tho vacant |)lucc botwcon tho furrows is nearly filled uj). Tho 
plants by the (;iid of the tliird or fourth year are ready for gathering, 
wliiCi is usually done in tho month of September. The roots aro 
liii ’i thoroughly vashetl in a machine, dried, and stacked away, 
b tor(i grinding and preparing for market tho roots requiro to bo 
f'irili( r dried in a kiln or oven, constructed in the simplest manner. 
1 le v arc extremely brittle, and can be ground in a grist or Ituk mill. 
The ground madder is then ‘packed in cosksw barrels, and is ready 
for market. 


Within a comparatively recent period it has also boon ascertained 
that the spent madder, if treated in a similar manner, can bo made to 
Vicltl a considerable quantity of additional colouring matter, equal for 
^onic purposes to that obtained from tho fresh madder. 

Ihe Industrial Society of Mulhouse, France, recently published a 
report on the effect of the introduction of artificial alizarine upon tho 
consumption of madder. The employment of tho formc^r ]jro<luct is 
eonstantly augmenting, and it is manufactured on a large scale in 
Alsace, Germany, and Russia. It is believed, however, that the largo 
dermmd will not greatly affect the normal consumption of madder; or, 
ni other words, tlie proportion of pure madder use d in the arts, before 
he introduction into coinmerceipf extracts of madder, will remain 
unchanged. It is with these extracts that artificial alizarine comes 



in competition, but oifl;y to a eortain extent; for while it prodoc?, 
violet shades of greater brilliancy and beauty, its reds are mferior 
In order to completely replace madder, another principle of thst 
material must be present in the artificial product, namely purpurine 
which furnishes fine orange reds, but of which at the present tim- 
even the chemical con8titutio||i8 not definitely known. Hence it ig 
considered that the best tints can be obtained by artificial alizarine 
and madder extract combined, employing the latter of the shade of 
rofl most closely approximating orange. 

The imports of madder, madder root, and garancine, into the 
United Kingdom, are shown in the following figures : 



i 

Madder and. 
Madder Root. 

Year. | 

I 

Garandne. 


1 1 
1 

cwfe. 


cwU. 1 


1840 

250,210 

1850 

6,133 ; 


Ig.'iO j 

261,860 

1860 

38,344 


1800 1 

283,205 

1870 

42,195 i 

1870 

17.3,318 

1876 

25,865 ; 

! 1875 1 

100,287 

1876 1 

15,398 

i 

1870 1 

i 

59,137 



MuNJ«ET.-~The majority of the substances used in India for dyeing 
red partake of the character of madder. The pla(;e occupied by 
this dye stuff in. Europe is supplied in India by the Morindas and 
Munjeet. The munjeot of Neilgherry is referred to Jiuf/ia ft'nefnh^y 
and that of Affghanistan to liubia cordifolm, Lin., or B. Munjint^i, 
Roxb. It is cultivated in Assam, Nepaul, Bombay, and other parts 
of the country, and has occasionally been exported to England, bnt 
has never been much used in Great Britain, as the colours produced 
from it are neither so fast nor so bright as those obtained with the 
European madder. Munjeot fetches 29s. to 81s. the cwt. 

Chay Hoot {Oldenlarulia umhellata, Lin.; Hedyotii umh'lhia, 
Lam.) ; anotlfer plant belonging to the order Rubiacete,i8 also known 
as Indian madder. It is irfhch cultivated in sandy situations on tlie 
Coromandel coasts and used to a great extent in the southern parts <»f 
Ilindostan by the native dyers. The celebrated red turbans of Madura 
are dyed with it, and the Madras handkerchiefs or “pulicats” arc 
also dyed with it. 

In 1866 the land under culture with this root in Rajahmnndry, 
Masiilipatam, and Guntoor, amounted to 2463 acres, besides the quan- 
tity of wild produce. 

Safflower {Catthamm tinciorius) is a tall annual, rather hand- 
some herb. The florets produce yellow, rosy, ponceau, and other rod 
shades of dye, aocording to various admixtures. The pigment prin- 
ciples are carthamin and cartbamus yellow. Its colouring matter, 
called carthamoiue. ** saftlower carmine,” is a resinoid substance of a 
very beautiful, but unfortimately%iot very permanent red colom' ; 
when exposed to action of air and light, it slowly combines withj 
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oxygen by elimination of water and. carbonic^ aoid, and is tonyerted 
ini a yellow substance. The “pink saucers” sold in shops for 
various purposes, contain carthameine, and mixed with talc it forms 
the roiuje used by females for painting their faces. 

Ill France and Spain, the small flowers composing the heads of the 
thistle are picked off and dried in the shade, whilst in Egypt and 
India they are squeezed, washed with'^cold water to remove useless 
liiiiterials, slightly pressed into lumps, and dried in fho shade ; the 
latter have about double the value of the former. The safllower so 
prepared only contains three to fix pwts per thousand of tlu 3 colour- 
giving principle, which has received the name of carthainic acid. Wo 
oIru import a small quantity of “extract of safflower.” The dried 
flowers, which are very much like iafti-on in appearance, liavo been em- 
ployed to adulterate that drug. The florets usrd by the Cbiiicso 
to give r..)se, scarlet, purjde, and violet colours to their silks. They 
are thrown into an infusion of alkali, and loft to macerato. The 
colours are afterwards drawn out by the addition of hnaou-juicc; in 
various proportions, or of any other vegetable acid. Tlio dye-Htufl’ is 
iinporte^d into England from many parts of Europe, and from Egypt, 
fur dyeing and painting. It is also iistui in eakes, but if too much 
is used has purgative qualities. The dried florets yield a Ix^autifiil 
C(»iouriug mutUu’, which attiichcs itself without a mordant. It is 
chiefly employed for colou^'ing cotton, and produces various shsulos. 
In llaiigalore silk is dyed with it, but the dye is fugitive, and will not 
l»ear washing. An alkaline extract precipitated by an acid will give 
a flue rose colour to silks or cotton. Tlio flower is gatliorod and 
rubbed down into powder, and sold in this state. When used for 
dyeing, it is put into a cloth and washed iii cold water for a long 
lime to reiiiovo a yellow colouring matUr. It is then boiled, and 
yields the pink dyeing liquid. The Chinese safllower is eonsidered 
HU[)erior to the Indian. In Assam, Dacca, and liaj|)Oot»iiifi, it is 
cultivated for cxpoi’tation. That from llorabay is least cstcouied. 
The nuxio of gathering the flowejs and preparing the dyt: as practised 
in Europe, where the plant is much cultivated, is a^ follows. Tlio 
moment the florets, which form the compound flowers, begin to open, 
they are gathered in su^saion withJut waiting for the whole to 
^jxj)and, since, when allowed to remain till fully blown, the colour is 
much foclcd. As the flowers are collected, they arc dried in the 
shiule. This work mnat be cai>efully performwl, for if gailujrod in 
wet weather, or badly dried, the colour will be much deterionitud. 
These flowers contain two kinds of colouring matter, the oun yt How, 
which is soluble in water, the other red,.wbich being of u n'siuous 
natur^ is insoluble in water, but soluble in alkaline carl)ouateK. Tiie 
first is never converted to any use, as it dyes only dull shades of 
wdour. The other is a beautiful rose red, capable of dyeing every 
Bhado, from the palest rose to the cherry rod. It is therefore re(iui8ito 
Ufore the flowers can be made available to separate the useless from 
the valuable colour, and since the former only is soluble in water, this 
npe^tion is a matter of little difficulty. The flowers arc tie<l in a 
«*ck and laid in a trough, through which a slender strciiin of water is 
constantly flowing, while still further to promote the solution of fbc 



yo low c.4puring matter, a man i„ the trough frea.ls the sack and 
hjects ovcry part to the aetiou of the water. When this flow! 
without recoiviiig any yellow tingo in its passage, the washing is di,. 
tontinued, and tho safflower, if not wanted for iinniodiato uso, is mlio 
Kite cakes ; those are known in commerco under the name of stripped 

for dyeing silk, producing poK 
rod, bright orange, cherry, rose or flesh colour, according to^tL 

alternates oinployod in combination. These are alum, potash^ tartaric 
aohl, or sulphuric acid. ’ uirtanc 

Tluj cultivation of the safflower, kn«wn as Coosumban in Bengal i« 
receiving attention at the bands of the local gevernn.cnt ^ T1 “ 
l-rosperity of Bengal, though it mainly depends ujen the j'uto trad 

?rnon at from 

^^000 to lb oOO maunds; of which about 11,000 or 12,000 mainids 

produced in tlie Dacca district. Tho remainder is chiedv fit 
Mymensingl, -IMpperah, and Furreodpore. Taking the average m ie! 

.M.lti f"' '‘.1'*.“ e’ *>®" ‘■“I'oes, 90,000 to lf»0,00OZ.. The 

cultivation is said to bo largely extending. 

Safflower is grown, hut to a limited eiteut, in Bengal and d.ss 

not grow promiscuously all over the district. It is ciilrivsted mostly 

NX S( u-H .,f ^^,ls are required to sow one lieegah of land whi.'h 
uii.ler favoiirahlo conditions will yield alsmt ten seers of (lower The 
time ter sowing is Oetohor and November, and tlie plnckiiio' com! 
mences in March and April, when tho petals of tho flower assume a 

S V’Z'fl’e:t‘a -‘-“on 

Th i is » nlte' f "I*"" n—'ing. 

1 *( *, /'”■ “ ‘‘T ""‘‘l ‘hn inipiiritios are drained o5, 

ThTs -kes and drieTfu £ 

am . Ih s proicss of dividing them into' small portions is done by 
'veiiRii, W Im are oceupietl by it till a late hour of the night It is I 

tW rC'ns JomT f H la^ai^os the sale of the flowers, 

andmi lav ev? 1 very Imndsemo considering tho trouble 

so. is whuh answoM remarkably well for culinary as well as other 

eool2l"i,r!nnran / '® by tho natives when 

c .oko.1 in milk and sugar. As imtash forms tho preponderating 

M I stitiife ter soap by tho common people. During tho close of the 
^st ..entury ho demand for safflower in the ceuniy Llrwas s.! 

se( Tu aml'nlre T””® r“® >" ‘ho year 1800, a reaction 

Tx 1. rZ 2! n 8^ Ok T ''’'iI‘’'"“o‘- 'in^ntity then 

t S 2 , 1 lh^-2.5, when about 8500 maunds passed the Calcutta 

mstom-hoiise, valued at nearly three lacs of ruLs. tL eZort 
^ somewhat talleu elf of late years, owing both to tlio decrease in 
the produce Of tho plants and to- the adulteratiou Zried on 

natives in its nmnufactiiix.. Wien in a pure scaZirZ^l next to 

ef2hnZZ“volw"''’\'T f‘'™-yi«hls two kinds 

eoleur, the yellow and the red. According to a reliable authority 
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on the subject, the yellow is soluble in coW \¥atcr, is rerao?c<l by 
rt peutod w^ashings, and the residue yields the red colour by digestion 
in i\ coM solution of carbonate u{ potash, from which it is precipitated 
},y weak citric acid. The red colour, or “ carthamio aciil '* as it is 
(ndled by somo chemists, exceeuls in beauty tho colour of coebineal, 
but cloths dyed with it wdll not stand the action of soap nor exposiiro 
t(» tiie sun for a long time* 

Salllower, ono of the great staples of Kastern Bengnl, is a sure 
tioii roe of income to tho ryot. Land subject to annual inundation is 
the hisi litk'.d for the plant, and if it has remained hdlow lor a time, 
the crop gives a g(Kxl return for three years. The yield ^is good in 
tho tirst year, and then somewhat less and less. Tlio .soil is tlion 
given up, and rotation practised, as the cro{ is exhaustive. After 
ploiigliiiig, tho seed, about four or five setrs in weight, is »:i Jicr sown 
l)roa(l-cast or put into tho ground by means of pressure with tho 
finger. The field is dividcvl into compartments in order b enable 
the ryot to go on with woeding. Kain, when the tiee is a fo>-t higli, 
docs it g<K>d, but after tho appearance of tho. flower min injan s it, and 
washes away tho colour. Ono Wgah yields about 1 mauiul JO se.ois 
(if tlovvor, the price being about Ks.l06 per muund of H'Z bdahs - 
lU annas to the seer. 

The flower, after being gathered in, is trodden down ni m.ats in 
order to ex]»el tho viscid juice which it contains, and then fukou to 
the river and washed three days three times; the more tho flower is 
washed, the Indter is tho colour, river water being prefernxl to tank 
water. This substance is then made up into flat balls, about a dollar 
in shape. Males and females both work alike at tlu. mamifaeture. 
There are picking cycles of three days in llu^ siuue field. The stalks 
of the plant ore used as fire wood. When tho stalks are burnt they 
supply a potash for bleaching cloths. 

The plant flowers in three and a half months, and tho flowers 
imituro in about fifteen days. Tlius tho producii «>f seed sOwn in 
l>«'ceiuber is gathered at the end of Marcii, while the flowers of 
j'lants sown a month later are not plucked till tlic end of April. The 
corollas only of tho flower are gathered, as they mature after intervals 
of two or three days, and the pluckings take plKe(i generally four or 
live times. The first flowers are generally undeveloped, and being 
deficient in colour, 3 riold dye of an inferior quality. The last pluek- 
ings are also inferior, -as the plant is then old and (bied up^ and tho 
colour often entirely •void of that deep crimson which is su much 
valued. Tho operation of ])lucking is priucipally carried on l»y 
women, who are often employed in this manner for (‘iglit hours a day 
and receive two annas (3d.) for each day’s work. Somo skill ami 
much attention are required to ascertain when the llow^^rs are ready 
for plucking, and a sufficient number of hands musl be employed to 
'gather all the matured petals in one day, otherwisf; tlio colouring 
matter will be injured by delay, and indeed 10113 ^ eventually vanisli 
altogether. The corollas of the flower when gathered are jdaced on 
a mat in the shade and kneaded .vith the feet for about an hour on 
the evening of the day they are plucked, and then left for the night 
50 b i^kets, no water being used on the first day. Next morning tliey 





are placed on a mat so arranged as to allow the water to nm freelj 
awaj, while one man kneads the mass with his feet and another pours 
clean water on it. Filtered water is best for the purpose ; but, if 
this is not obtainable, the water must be allowed to stand in vessela 
for twenty-four hours before it is used. Muddy water often spoils 
the oolour. After being worked up in .this way for about two hours, 
the pulp is again placed in baskets and sprinkled with water, so as to 
keep it moist until the afternoon, when it is again kneaded in the 
manner above described for two hours, and quantities of clean water 
poured on it To make good cakes this kneading process must be 
repeated morning and evening for three days, and the pulp, which 
is thus kucaded six times, kept thoroughly damp day and night 
in tho interval, and never allowed to dry. The chief components, 
combined with the woody fibre of safflower, are — (1) a glutinous sub- 
stance, (2) a yellow colouring matter, and (3) a red colouring matter. 
Tho first two are readily soluble in water, but not so the third, 
which, however, is small in proportion to the two others. This 
repeated washing and kneading of the piilp gets rid of the valueless 
and easily soluble compounds, and the importance of this object 
readily explains how the great art of making good safflower lies 
ehietiy in the manufacture. To prove whether the pulp is ready to 
bo made into cakes, it must be placed in clean water, so that any dis- 
coloration can at once be detected, and when it will no longer yield 
colour to tho water it is fit for use. The cakes of safflower are 
made round by squeezing tho pulp well between the palms of the 
bauds, they should be about inch in diameter, and about ^ inch to 
^ inch thick in the centre, and tapering to tho edges. Large cakes 
are very brittle, and hence small cakes are preferred by the pur- 
chasers. Tho cakes are placed on mats in the sun to dry for tliree 
or four days, and are then ready for sale. While the cakes are being 
dried, yin or damp cloudy weather is very injurious to the colouring 
matter, and tho drying process takes a longer time. As moisture 
discolours tho cakes, they should bo kept in jars or other dry ci'vcro*! 
receptacles. After the petals are plucked, as above described, the 
plants are allowed to stand for about three weeks to allow tho seed to 
mature, and are then uprooted or cut down and spread out in the son 
to dry. After being sufficiently dried, the plants arc beaten with 
sticks ; and the seed, which is easily separated by this process, is 
winnowed and mode into oil, which is used for lighting and cooking, 
as well as medicinally in rheumatic and paralyse complaints. 

The following have been the receipts of safflower from British 
India in tho United Kingdom : 



Cwtd. 


OU. 

18G2 .. . 

. .. 17,186 

1860 .. 

. .. 8,870 

18G3 .. . 

. .. 7,iao 

1870 .. 

. .. 12,126 

1SU4 ,. . 

. .. 10,304 

1871 .. 

. .. 13,951 

ms ,. . 

. .. G,187 

1872 .. 

. .. 7,830 

ISGO .. . 

, .. 8,046 

1873 .. 

. .. 0,495 

18G7 .. . 

. .. 3.001 

1874 .. 

. .. 13,62.5 

1868 .. . 

. .. S'2,I70 

1875 . . 

. .. 3,020 


The imports in 1876 were 1334 bales. 

Safflower is extensively cultivated in France and the more aouthem 
parts of Europe, both brotidcast and in drills. There is a very imT 
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portaiit diversity, however, in tlie mode of mnnufactnring the dyo. 
In Franco ther flowers are picked by hand in dry weather, and thou 
carefully dried in a kiln under press^ire. In Eoropo the flower 
yieles two sorts of colouring matter, one sol able in water, pnxluci ng a 
yellow dye, of no great beauty, the other resinous, and best dissolved 
hv the fixed alkalies. It is the last that is esteemed so higlily, pro- 
diiciug a carmine colour, exceeding in beauty and delicacy any that 
can bo obtained even from cochineal. The colour does not stand, 
however, and is principally employed for imitating upon silk tlio 
colours produced-by cochineal upon woollen textures. 

The teautifal rouge, known as rouge vSgStal^ is oxti-acted from saf- 
flower dye by a peculiar chemical process. Tlicre is not a very largo 
deniAnd fpr safflower in England. The groat centre of its use ap- 
pears to be Lyons, where it is employed for the colouring of silks 
and satins. The Bengal ryot subjects the flowers to repeatcxl wash- 
ings, to get rid of what are described a8~-(l), a glutinous Rii])Htai)Ct» 
theiefrom, and (2) tlie yellow coloiuring matter which they yield.* 
By tlio French process the flowej's arc simply very carefully driwl m 
a kiln under pressure, ami it would b<j interesting to know wltirh 
pnx'iiSfi yields the finest dye. 

iSafflow’er appears to be grown to some extent in Cbiiui for .'>7 dt> piouls 
(7207 owt.), valued at 91,834/,, were 6hipj)ed fi-om Hankow in 1875. 

Poultry fatten on the fi^icds, which somewhat resemble Hvosti of the 
sunQow'or. An oil, of a light yellow colour, is also pressed fioui them, 
which is used for lamps ami ordinary purposes. The 64ie<is, which 
are called in India curdee seeds, contain aboiil 28 eiiul. of oil. 
They arc imported into this temntry among other oil seeds. The 
marc, or oilcake, is given to cattb*. 

Sapfkon {Crocus sativus j, —This is a pretty bullx)ns plant of tlio 
natural order hi<lucea). It is alike useful in fcxHl, industry, ami 
’iiPcIicinc. Altliough used to a small extent in phannacy, and as a 
dye stu/r, its chief employment is as a condiment. 

Tlie nimiber of species is very groat, but they may be divided into 
Uiobc^ whicli blow' in autumn and those which flower in spring. The 
bulKs grow wild in Jargo^iiautities on the sides of mountains, and in 
the valleys of Sicily, Groece, Turkey, Persia, Spain, Portugal, and 
other countries. 

Mr, Hanbury well remarks that saffron, either as a medicine, con- 
diment, perfume, or dye, has been highly prizo<i by mankiiid from a 
remote period, and has played an important port in tlie history of 

commerce. 

A p^uliar preference for saffron as a condiment exists in some 
countries, especially Austria, Germany, and certain districts of 
Switzerland. This predilection prevails even in England— at least 
m Cornwall, where the use of saffron for*colouring cakes is still 
common. Saffron is largely used by the natives of India in religious 
rites, in medicine, and for the colouring and flavouring of fowl. As 
a dye-Btuff saffron is no longer employed in this coimtry, having bfxn 
Buj^rseded by less costly substances.* 

Saffron contains a yellow matter, which, if extracted and dried, is 

* Pharm^cfgiHpIiia. 



red, bufc when wot is yellow ; it has a bitter taste, is easily dissolved 
in warm water and still easier in alcohol, also in ether and the esson- 
tial oils. The colouring matter is about 42 per cent of the saffron. 
It is used in the morocco trade for colouring skins. 

The colouring power of saffron is very remarkable ; a single grain 
rubbed to fine powder with a little sugar, will impart a distinct tint 
of yellow to 10 gallons of water. 

This plant grows wild in many countries, and is cultivat<j(l in 
several, such as Austria, Hungary, Russia, Greece, Italy, Asia Minor, 
Egypt, France, and Spain. Tlie two principal countries of production 
are the arrondissemenis of Pithiviers (Loiret), in France, and the 
province of Avignon, in Spain. 

The production in France was estimated in 1862 at 33,000 Ibs^ 
the greater part of which was sent to Germany, the ])ricc being aWoit 
75 francs the kilogramme, or a total value of 1,000,000 fr.ancs, equals 

• Tlie production of saffron in Franco is chiefly confined to* thr( n 
departments, of which Loiret produces the largest amount and itf 
the lK;st (piality. A saffron field is not in full hearing till the end of 
tlie second year, at the end of three years it is exh.ansted, and, .ac- 
cording to a local proverb, the laud is tlicii so |)oisone<l that it c:inn(»t 
bo used for the same purpose for 15 or 1C years more. The averai^o 
crop of the second and third year is various, from 10 to 30 kilo- 
grammes per boctare, or from Olbs. to 27 lbs. per ircre of dry pistils. 
Fach acre produces 000,000 to 700,000 bulbs, and ca(di hiiib two .)r 
throe flowers. About 30,000 flowers are req\nred to j>rodnce 2 lbs. 
of fresli pistils, whicli, when drio<l, are reduced to onc-lirLh of tluit 
weight; the pistils arc the only productive part of the flower, tlio 
rest is waste. The labour of picking such enormous (jiiantitieH of 
flowers by hand is great, and whou the crop is large and lahoui ors aiv 
sparco, the flowers are carrit'd into the villages and small towiiB 
round alnnit, to be picked by women and cliildreii at home. In su - h 
cases all the world is biisy saflron- pi eking ; artisans, s)io})kcopcrs, 
gcutlemon, and ladies, freely assist in the work, the poor working f 
their own profit, the ricli for the benefit of the necessitouj. The 
farmer luis to pay from about lOd. to A pound for the picking, 
aeeordiiig to the abundance of the crop. Wlion tlie pistils aie soj»ii- 
ratod they have to bo dried, and this opqrution is etVeeted by placing 
about ft pound of fresh pistils at a time in a horsehair sieve, 8ii6])ende<l 
over a little charcoal furnace. As soon as it is dry the saffron i^ 
ready for sale. Commercial travellers generally buy up the saffron, 
which goes by the iiarao of the most famous district, the old province 
of GAtinais, principally for Germany, where it is said to be mixed 
w'itlv Spanish saffron and resold as a German product. 

Saffrtin rc(piiros a peculiar soil, and the land which suits it is 
worth from 3/. to 47 }X‘r acre, or double that of ordinary land in 
the same district. The saffron sells on an average for 30«. or 27 per 
pound, and when very fine for double those rates. 

Tho following is an analysis of a good saffron growing soil in the 
neighbourhood of the town of Pinseaux, in the celebrated district of 
GAtinais : 
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Qoartxose sand ^ 

Silica and alumina 

Oxide of iron 

Oftrlx)iinto 01 lime . . 

Water and organic matters .. 

Total 1000 

A good doscriptioii of tho culture and preparation of saOron in 
I'runco. by M. II. Dumesnil, is publisliod in tho sixteenth volume 
lit thtt Bulletin of the Paris Society of Acclimatation, p. 205, for 
ISoli ; and in the volume for 1874, p. 356, there is a descriptive note 
i,t the results arising from some foreign species of crocus introduced 
into Franco. 

In tho Midi tho culture of saffron is only carried on in the depart- 
iiKut of Vaucluso ; but tho quality, although appreciated, is considered 
inferior to that of tho ancient French province of OAtiniiis. Tlmro 
lia'< long boon a largo counnerco in salfron carried on a^ Mars(ulles. 
In 1802 the French imports were 43,1)74 kilos, from Spain, of wljicli 
kil'S. vvorc rc-oxportod. In 1874, 45,687 kih'S. vvero imported 
at Marseilios, nearly all from Spain. Tho exports thciico rose to 
3l-o35 kilos. The total exports* from Franco wore, in - 

Kilo'S. 

1872 5U,Hli 

\m 

1874 88,110 

The production of Spain is about double that of France, anef, 
julding tlie .grow til of other countries, tho value of tho saffron pro- 
duced must oxeecd a quarter of a million sterling. 

In Sicily and in a iinnibm* of the proviiici.s of Sontherii Germany, 
sajfron is planted witli care in gardens, and when brought to pisrfcc- 
lion tine results arc obtained iu tho shape of ginxl colouring material. 
Fndor culture it rapidly tlirivi'.s, and it is from these six^-tiuiiB that a 
largo amount of the saffron ufied in tho arts and inanufactiiros is 
obtained. On the sccd-boarer of tho flower there is a lluoa^lliko h(M>k 
or fork, wliich at its upper end tonuiuHtoa in three thick dark orange- 
colourcsl nerves or masses; to save and collect these tissnes tlio 
flowers are gathered iu tho fall, just a.s they aro breaking or a little 
Ixfuro ; they are plucked only in f ho moniing, and tho.so little massoF 
arc then pnlled out with a considerable portion of tho threadlike stem 
to which they mlhcre. It is the dried stigmas, tho trifld orangfs- 
colourixl t ips of tho central organ of 4he flower. Tho remainder of 
tho flower is useless. Tho next operation is to dry them in a gradu- 
ated heat ; stoves are made on purpose for this; the heat imist bo 
applied gradually. 

Saffron as it generally comes into tho trade, consists of a large 
number of crooked and mixed up threads, of a rather whitish colour ; 
if uf a very good quality it lias a peculiarly sharp, rooty, and pungent 
smell, and a bitter balsam-liko taste. There arc a nuflibcr of varieties, 
the Oriental from Asia, tho Asiatic from Turkey and other sections of 
tho East. Since its price has risen in the market tlicrc have been 
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uiimerous methods of adulteration invented; these occur, for the nvtst 
part, in the saffron sold in France, Bavaria, and Austria. The Italian 
saffron is paler'; it, however, dyes a very good colour. Tlie English 
saffron is always very dry, and is^ easily pulverized, and therefore is 
poorer. The poorer saffron comes from Spain, and is made heavy 
by the introduction of a fatty oil. This can ho easily distinguished 
by rubbing a quantity between the fingers, when an oily feeling is 
noticeable, which is never present in the pure safirou that has nf>t 
iMiOii tampered with. 

Mr. Henry Groves, in giving an account of saffron culture in the 
Abruzzi district of the Apennines, states that adulteration is carried 
out in various ways, the chief one being by mixing with it shredded 
beefy of which a suitable piece is boiled, and then shredded into small 
fibres, which are stained with saffron water and then dried. Tiic 
filumeiits of tlie stamens are also dyed in the same manner and inter- 
mixed. To make the saffron water about 15 grammes of the stigmata 
arc tied up*in a cloth and soaked with a little water or wine, which 
after a time is pi essejl oat, and the process repeated as long rs any 
colouring matter itjinaiim. The exhausted saffron is used by the 
countiy people in their poleuto, to which it imparts some slight 
flavour. 

One of the richest centres of cultivation of cracus is Safranboly. in 
the vilayet of Kastomouny, in the province of Anatolia, near the porls 
of the Black Sea, and therefore not far fiom Constantinople. Its 
prosperity is entirely owing to the growth of saflron. The bulbs aro 
fransp (anted in Apiil; they multiply very rapidly, and in three yours’ 
time yield an abundant crop m autumn, which fetches about 65 franc'i 
per lb. It is fre(piently mot with in a sophisticated stato^K>wing to its 
high price; indeed, according toPoreira, it takes nine flowers to make 
up a grain of marketable saffron, so that it does not require less thiiu 
4320 flowers to yield one ounce. Borne assert that to prod nee 1 Ih. 
pf dry saffron 107,520 fiowers are necessary ; while others put the 
quantity as high as 203,920 flowers. According tc Diimesnil TAcail. 
dea Bciencos) 7000 to 8000 flowers are j'equired for yielding 17 J "Z 
of fresh saffron, and this weight is reduc^ to one fifth by drying. 
The adulteration is effected by the admixture of safilower, marigold, 
or slices of the petals of the pomegranate. 

Saffron of an excellent quality is produced in the Regency of 
Tunis. The culture is carried on about the town of Tastus, hut only 
on a small scale. Saflron is grown in China and Japan, and the 
mountains of Cashniero, but it is not the same species as that grown 
in Europe. 

Tuemerio. — This dye-stuff is the produce of the rhizomes of 
Curcuma longa. These as entering into commerce differ materially in 
their exterior form, and have hence been attributed to different plants, 
but they are all the produce of C: longa, Messrs. Fluckiger and 
Hanbury, in their ' History of the Principal Drugs,’ give a good defi- 
nition of the two sorts of rhizome which enter into commerce, the 
central or round, and the lateral or long. “ The former are ovate, 
pyriform or sub-spherical sometimes )K)iDted at the upper end, and 
crowned with the remains of loaves, while the sides are beset with 
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those of roots and marked with con(‘,ontri«; ^Idgos. The diameter is 
terv variable, but it is seldom less than three-fourths of an inch, and is 
(nxuiently much more. They aro often cut and usually scalded in 
order to destroy their vitality and facilitate drying, as they are 
exposed to the snn for throo or four days. 

“ The lateral rhizomes are stlb-cylindrical, attenuated towards either 
end, generally curved, covered with a rugose skin, and marked more 
.ir loss plainly with transverse rings. ISometiracs one, two, or more 
short knobs or shoots grow out on ono side. The rhizomes, whether 
round or long, are very hartl and firm, exhibiting when broken a dull, 
Nv'axy, resinous surface, of on oraugo or orange-brown hue, more or 
less brilliant. They have a peculiar aromatic odour and taste. 

“ Several vaiieties of turmeric, distinguished by tho names of tbo 
countries or districts in which they are produced, aro found in the 
English market ; but although they present differences which are 
sudicieiitly appreciable to tho oyo of the experienced dealer, the 
characters of each sort are scarcely so marked or so constant as to ho 
recognisable by more verbal description.” 

(!bina turmeric is the most esteemed, but it is seldom to bo met 
\fitb in the European market A good deal is imported from Takow, 
ill Formosa, to Chinese ports, as the following figures show: 


Piculs. i Piculs. 

1868 SH>0 1870 76')2 

I8<;0 ! 1871 7587 


3871 piculs were imported at Shanghai in 1871; 659 piculs at 
Amoy ; 1019 at Niugpo ; 2101 at Tientsin, and 209 at Newcdiwang. 

Madras turmeric is a fine sort, in largo liold pioers, calle<l “ fingers.” 
Soinctiinos packages of it contain oxcliisivdly i;pund rhizomes, while 
others are made up entirely of the long or lateral, liongal turmeric 
(lilTors from the other varieties chioffy in its deeper tint, and hence is 
tli(! sort preferred for dyeing purposes. It fetches about 22^. per cwt. 

Java turmeric presents no very distinctive features, it is dusted 
with its own powder, ami docs not show when broken a very brilliant 
colour. 

(’echiu turmeric would Sooin to be tho produce of another species of 
('araj/nn. It consists exclusively of a hulb-shapod rhizome of largo 
diiiiensions, cut transversely or longitudinally into slices or segments. 
Tlie cortical part is dull browu ; the inner surface is horny, and of a 
»leep orange brown, or when in thin shavings of a brilliant yellow. 
The entire rhizomes arc thick, short, conical, and of enormous size, 
some attaining as much as 21 inches in diameter. 

The Curcuma longa grows wild in tho province of Mysore, and is 
probably indigenous to various other parts; it is cultivatwl very 
generally in most districts of India. It thrives well in a rich light 
soil, and is readily incroasod by off’shoots from tho roots. A$k aero 
yields about 2000 lbs. of the fresh roots. 

It is chiefly used in Europe as a dye-stuff, and the powder affords - 
without a mordant a yellow dye, which is brilliant but not per- 
manent. It is largely u.sed by native females in India to colour their 
faces. Mixed with tho pulverised sappan wood it forms the red 
powder used by tho Hindoos, under the name of fang, in the fl>di 



fofltiral games. It is extensively used in cooking in tbo East. 
pecially as an ingredient in curry powder; indeed there are few 
articles of food that are not there flavoured with turmeric. 

It used to be used medicinally in this country, but njaintains & 
high reputation among native practitioners in tho East as a cordial 
and stomachic, as antiscorbutic, and stmiulating tho digestive organs. 
It is frequently given in the fresh state as an anthelmintic, and in 
diarrhoea. The imports arc comparatively Jargo. Twenty years ag.i 
wo only imported 27 tons. From 1857 to 1859 it averaged 2200 tons, 
now the average is 2000 tons yearly, of which about half is reshipped 
to tho Continent, for use in Finance, Eussia, and Germany. 

Mr. R. S. Hepburn, chemist, of Panama, writes me under date 
February 20, 1877, that the turmeric gwwn in the Isthmus is very 
fine, blit the growers there are ignorant of its commercial value 
Tho prico now (March 1877) ranges from 12.1. C)d. to 2G^<. per cwt. 

Tlio imports wore as follows in tho years stated ; no later offirial 
details have boon published : 
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j Qtiantily. 
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1 lOIlH. 
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1800 

« HDD 

1 34,790 


' 1807 

; 18M 

i 40,. 555 


1868 

, 2188 

46,523 


1801) 

1 3214 

65,218 


1 1870 

j 2215 

44,639 ; 


Our receipts are ohiclly from Madras and Bengal. The imports 
into Loudon in 187G were 1827 tons. The shipments muuo from 
Bombay (some 80,0(70 cwt.) go ohiclly to Sind and the Persian (iulf, 
and but little from thence rcitches Europe. 

CuTOii. -Perhaps less is known in commercial circles of the history 
and origin of the inspissuted extracts known as ciitcli and gamhior. 
which are now imported to so large an amount for tanning and dyeing 
purposes, than of any other products, ^he misnoiner of “ Teri-a 
Japoiiica,’' which was so long applied to gambior in the official trade 
returns, lias now been got rid of, and tho two extracts appear under 
their proper names. Although they arc frequently confounded hy 
many, cuteli luul gambler are obtained from different sources and ^ 
different plants. It may, tliereforc, bo well to give some detailed 
description of them, and of the great progress they have made, until 
our iuqxirts of these two products now reach a value of nearly three 
quarters of a million. Tho imports in tho last two years were af 
follows : 


Year. 

Cutcli. 

Oambier. 

Qnnntily. 

Value. 

Quantity. 

ValuB. 

1875 

1870 

.5,821 

4,950 

14M12 

120,872 

tons. 

23,299 

21,712 

£ ! 
606,050 
493,120 
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cutch of commerce is obtaiued from two species of 

i I The common name, catechu, under which it sometimefl 
is derived from Gate, a tree, and cJiu, juice. It is usually called 
n ludia kat or knt. The trees from which it is prepared aro cliiefly : 
(1) Acacia Caicchu, Willd.; Mimosa Sundra, Koxh., a tree 30 or 40 
f, A with (lark-groy or brown bark, roddisli and fibrous inter- 
nally. ^rhis tree is common in most parts of India and Burinali, whore 
it is highly valueil for its wood, which is used for 2 )osts, and for various 
({(•inobtic purposes, as well as for making catechu atid charcoal, wliilo 
tin- astringent bark servos for tiuiniug. (2) A. Siima, Kiirz; Mimosa 
Suma, Roib., is a large tree, with whik^ bjirk, nearly related to tlio pro- 
oe<ling, but not having so oxtonsivo a goographituil range. It grows 
in the south of India (Mysore), Ikngal, and Guzorat. The bark is 
ir;(xl in tanning, and catechu is made from the heart-wood, but not so 
extousively as from the former species. The pn>ces8 for preparing it 
vaiies slightly in diiforeiit districts. The tree is reckoned to be of 
jkreper ago when its trunk is about a foot in diainctor. It is then cut 
d(<wn, and tho whole of the woody part, with th(i oxcoptioii of the 
smaller branches and tho bivrk, is chopped into ehij>s. Some aixjouiits 
state that only the darker heart-wood is thus used. The <*hips are 
tin'll placed with wakr in eartlieii jars, a series of which are arranged 
ovi'F a innd-built fireplace, usually in the O 2 )on air. Hero the water is 
jiiado h) boil, tho liquor, as it becomes thick and strong, Iming 
liecaiited into another vessel, in which tho cva{>oratien is continued, 
until tho extract is sufficiently inspissattxl, when it is poured into 
nioiihls made of clay, or of leaves pinned k)got}ior in tin' shape of 
cups, or in some districts on to a mat covered with tin; lisln s of cow- 
dung; tlio drying in each case being coiujdeted by exposure to tho 
5!in and air. The priKluct is a dark-brown extract, wliieli is tin; usual 
fiirin in which cutch is known in EurojKu In Kmnaon, in tho north 
of India, a slight modification of tho process affords a drug of very 
diffeioiit ujincaraiico. Instead of t;vaporating the deotK;tion to tho 
condition of an extract, tho inspissation is 8 top 2 >ed at a certain point, 
and the lic^uor allowed to cool, coagulate, and crystalliBo over twigs 
and leaves thrown into tho pots for the purpose. How this substance 
is fwiished off’ we do not exactly know, but it is stated that by tliis 
process there is obtained from each jmt about 2 lbs. of “ katb,” or 
cuU'chn, of an ashy whitish appearanco. This product is brought 
down from Berar and Nopaul to Calcutta. The chtch of Begu has a 
high reputation. Catechu contair.8 about 50 per cent, of tannin. It 
is need by dyers, not as a dyestuff, howevor, but as a source of tannio 
acid, wliich it contains in a very largo quantity, and this has the 
property of forming, with a solution of a salt of sesqiiioxido of iron, 
an oxce^ingly deep, bluish-block liquid (ink). Cateehu is used also 
m medicine as an astringent, on account of tho large quantity of 
tannic acid which it contains. 

According to some accounts cutch, or catechu, is prepared thus ; 
Tho tree is cut down to about (5 to 12 inches from the ground, and the 
inner wood chopped into small pieoos, the smaller branches and bark 
being rejected. The chopped wood is then taken to tho place of 
manufacture, generally under trees in tho open air, and f)lacod over a 
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brisk firo in mud jars^ callcxl (jarrahs, filled with about two-thirdg of 
water. This is allowfjd to boil down, till, with the extracted miitt^r 
it forms a liquid of syrupy consistence. The contents of soveraJ 
are then poured into a larger jar and then placed over a brisk firo f > 
a period of from two to four hours, and, when sufficicutly boiled 
down, it is poured out over mats covered with ashes of cowdung and 
allowed to dry. The wood when dry is used for fuel. 

The King of liurmah has the monopoly of this manufacture, of 
wiiich a considorahlo quantity is exported. An official report, pu}> 
lished at liangoon, says ; 

“ The reservation of the Aaicia Catechu ft)i’ the prcKluction of cuUli. 
in portions of tho Thayet and Promo distriots of British Burmah, ha-, 
beon of inuch advantage to tho trade, for tlic following figures show, 
that whilst during the last year or two there has Ikjcu a large fallii)^' 
off in tlift imports from Upper Burmah, the out-turn within Britifeh 
territory has incnuisod : 
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1 
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1 

1 liiiporfcd froni 
l.'pjK'f Simruli, i 
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+1S,I^K7 
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i is7;’>-7i 

‘2f7,M;8 

32,:,.si j 

184,887 

' 1874-75 

271,433 

r.o,iG;j 

224,273 


“ Then3 slKOild bo no serious objection to reserving further an uH 
for tho growth of this trex) on the banks of the Nawong river in thu 
Proine dislrirt, by whi< h stream llrowiu>d ami tho ciitcli mauufacturo 
conlil easily h<! f)rought to market. There is a great demand for fuel 
for tlu5 i iv<T sti valuers, and the present siqiply is by no means of first- 
class (pjulity ; lit tho same time, tho cutch market is in a satisfactory 
state, a! id is lilody to continue so.” 

Other kinds ot cab cliuare pre]»arcd in India. Tho commonest kind 
is tliat from the nut of tho Anca Cattchu. Ileyne gives the follow’ing 
as tile mode of jnepavatioii in Mysore : — The nuts are boiled for seiuo 
hours in an iron vessel, wlrieh furnishes tho astringent extract called 
kossa, which is black, and mixed with paddy husks and other iin- 
purities. After tho nuts are dried, they are put into a fresh quantity 
of water and boiled again, and this w'ater lulng inspissated like the 
former, yields the lK?st kind of catechu, called cooiiey. It is yellowish- 
br*'-. a, has an earthy fracture, mid is free tiom tho admixture of 
foreign Bidics. 

The betel nuts arc prepared for use in various ways. They are boiled, 
and when tho water has become red and thick the nuts are taken out, 
out in slices with a simple lever cutter, ami drit d in tho sun ; they are 
thou onco more stotrped in tho liquid and again dried. From the 
flecoctiou of tho nuts two kinds of catechu are obtained, one called 
cattacumhoo, is used ns a masticatory chewed with the kdel leaf; tho 
other, called cash cuttio, is used medicinally ns an astringent. i 

The collection and preparation of tho betel nuts are described under 1 
the head of the Betel Palm, p. 271h 
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Ikjsiilofl the quantity of cutch sent to E^iropo from Sinj^^aporu 
there is a couBidorablo export to Java, Cochin China, aiul other 
neighbouring countrioH ; 15/252 cwt. of cutch were iinix)rtod into 
Penang in 1870. 

The imports of cutch into the Unitoil Kingdom wero in— 


Tons. I 

2i34 1872 

2111 187:1 (:9;>S 

1868 3541 ! 1874 J..!);! 

1869 2573 | 1875 5821 

1870 5946 j 1876 4956 

1871 5532 I 


British India eiipplios the largest portion. 

Gamdiec. — The gainbior plant is a stout, climbing shrub, a native 
of the countrioH bordering on the Straits of Malacca, and os]>ccially 
llio numerous islands at their eastern end. There would jipjx'ar to 
U) two species employed: — (1) Tlio Unearia Gambir, Ibjxh. ; the 
NdW'ka Gamhir of Hunter. (2) Unearia acida. Hunt. The cultiva- 
tinii fuid manufacture seem to have been commonoctl at Singapore in 
1819, ami it rapidly oxtcndo<l, until there wore about 600 or 8(10 
plantations ; but, owing to a sc^areity of fuel, without an abundant 
supply of which manufacture is imjiossible, and labour Ix^coining also 
iltar, tlu-y wore reduced to about 400 in 1850, and in l8(i(i the cultiva- 
tion wan fast disappearing on tho island. Of Into years, owing to an 
in(nY)as( 3 d deniancl for tho proiiuct, and higher prices ruling, it has 
rapidly recovered. Tho tlrst shipments fr(»m Singapore were 3231 ew ts. 
in 1830; in 1831, 2322 owts. were scut to England the privo being 
more mcKlorato, and its use becoming bctb‘r urulorht(K*d, un activo 
(loniand arose, which has since contimicd. The (‘uitiire i-i als«) lai'g('ly 
pursued Oh tho mainland, where, in 185J, tlicrc wore 200 plantations. 
In the islands of tho Kbio Linga Archipelago, lying soutli-east of Singa- 
pore, and oil tho Island of liintang, the most northerly of tho grunj), 
there were, in 1864, 1250 gambier plantations. In the three years 
» uding 1870, there was imporbid, chiefly from llhio, into Singapore an 
average of 240,000 cwts. of gambler. The toUl exports from Singa- 
P'To in 1870 were 34,550 tons, and in 1871, 34,218 tons, of which 
19,550 wore rocoivod from Rhio and tho Malay reiiiuHula. In 1872, 
190,(300 piculs were made in Rhio. Tho plant Ls propagated cither by 
Seeds or cuttings, but tho latter are preferred. At tho expiration of 
f >urteou months the first cutting of tho bnoiches, witli tho leaves on, 
18 made. Tho plantations are often formed in clearings of tho jungle, 
\'here they last for a few years, and are then abaiidonod, owing to 
the impoverishment of tho soil and the irrepressible growth of the 
* grass (^Imperata Koenigiiy Boauv.), which is more difficult 
to eradicate than oven primeval jungle. It has boon found profitable 
to combine with the cultivation of gambier that of popjier, for wliich 
tiio boiled lcav(;s of tho gambier form an excellent manure. Tho 
gambier plants arc allowed to grow from 8 to 10 feet high, and as 
their foliage is always in season, each plant is stripped throe or four 
times in the year. The apparatus and all that belongs to tho manu- 
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factnro of tho extract are of the most primitive description. A 
shallow cast-iron pan, about 3 foot across, is built into an eartlioa 
firephico. Wutor is poured into the pan, a fire is Idndled, and the 
loaves aod young shoots, freshly plncked, are scattered in and boiled 
for about an hour. At the end of this time they are thrown into a 
C8pa(;io«iB steeping trough, the lower end of wlrioh projects into the 
pan, and squeezed with tho hand so that the absorbed liquor may nm 
back into tho boiler. The decoction is then evaporated to the con- 
sistency of a syrup, and baled out into buckets. When sufficiently 
cool, it is subjected to a enrions treatment. Instead of simply stirring 
it round, the workman pushes a stick of soft wood in a sloping direc- 
tion into every bucket, and placing two such buckets before him, ho 
works a stick up and down in eacn. The liquor thickens round t)io 
stick, and tho thickened portion being constantly rubbed off, while at 
tho same time the whole is in motion, it gradually sots into a mass, a 
result which the workman affirms would never be produced by simply 
stirring round. Though wo are not prepared to concur in the work- 
man's opinion, it is roasonablo to suppose that his manner of treating 
tUo liquor favours tho crystallization of tho substance in a more con- 
crete form than it might otherwise assume. The thickened miiss, 
which 18 Stud })y another writer to resemble soft, yellowish clay, is 
now placed in shallow, s<j[nare boxes, and when somewhat hardened, 
is cut into cubes and dried in the shade. Tho leaves are boiled a 
second time, and finally washed in water, wliich water is saved Ibr 
another operation. A plantation with five or six labourers contaimj 
on an average 70,000 to 80,000 shrubs, and yields from 50 to 60 Uw. 
of gambior daily. (‘ Pliarmacographia.’) 

The following have been tho imports of gambier into tho United 
Kingdom : 


Tons. I Ton*. 

12,84.5 1 1872 21,155 

18«7 13,237 i 1873 22,514 

18fi« 20,2.83 ; 1874 10,728 

1803 16,267 1875 28,239 

1870 .. .. .. 19,050 1876 21,721 

1871 25,175 


Annotta, OB Abnotto. — The culture of the plant producing this 
dye-stuff is chiefly carried on in tho French colonies of Guadaloiipe 
and Cayenne, where it is known as roncorf, and in other i)art8 of 
South America as aohiotc. It is washed oflT from tho seeds of a small 
ti*©© or shrub, the Bixa Orellana^ a native of the warm parts of South 
America, the East and West Lidies, and Africa. The plant is gi'own 
in tho Deocan and other parts of India and the Astern Archi- 
pelago, in the Pacific Island.i, Braail, Peru, and Zanzibar. The fruit 
is like a chestnut, a two-valved capsule covered with flexiblo bristles, 
and contains a certain number of seeds smaller than peas. These 
seeds are covered with a soft, viscous, resinous pulp, of a beautiful 
vormilioii colour, and unpleasant smell like red lead mixed with oil 
and it is this substance which constitutes annotta, or arnotto. Th< 
modein which it is obtained is by pouring hot water over the pull 
and seeils, ax^d leaving them to macerate, ai^ then separating thmn hj 



ilJJlOTTA, OE AENOTTO. 


389 


potuidiiig with A wooden pestle. The seeds are removed by straining 
tlw mass throngh a sieve ; and the palp being allowed to setllo, the water 
ii gently ponred off, and the pulp put into shallow vt^esels, in which it 
18 gradually dried iu the shade. acquiring a proper consUtonce 

it is made into cylindrical rolls or balls, and placed in an airy placo 
to dry, after which it is soni to market. It used to be most common 
iu this f^rm of small rolls, each 2 or 3 ozs. in weight, hard, dry, and 
; brownish without and rod witldn. The other process of 
juAiiufacturo is that pursued in Cayenne. The pulp and sec<ls together 
are bruised in wooden vessels, and hot water }x>nrod over them ; they 
are then left to soak for several days, and afterwards passed thrmigli 
a c)c >80 sieve to sejxirato the seeds. The matter is tlion loft to ferment 
for about a week, when the water is gently pourotl off, and the solid 
j>art left to dry In the shade. When it has acouirod the consistence of 
solid paste, it is formed into cakes of 3 or 4 Ihs. weight, wldch are 
wrapj)od in the loaves of the banana, and known in commorcu as 
l!ag arnotto. This variety is of a bright yellow colour, rather soft 
to the touch, and of considerable solidity. 

Labat informs us that the Indians prepare an annolta gnatly 
Huperior to that which is brought to ns, of a t>right sljiniiig re<l 
colour, alrnott ecpml to carmine. For this purpobo, instead of stectdng 
nnd formonting the seeds iu water they rub thorn with the liands, 
j)roviously dipj)ed in oil, till the pulp coraos off and is reduced to a 
clear paste, which is scraped off the hands with a knife, and 
laid on a clean loaf iu the shade to dry. Mixed with lemon juice and 
gum, it makes the orinisr>u paint with winch Indians ridorn their 
Ixylics; and they fmj)loy tlie loaves and roots in cookery to increase 
the flavour and give a saffron colotir. 

It owes its value to the colouring matter bixin and ondlin, which 
constitute about 20 per cent, of good dry anuotta. Fresh liimotta 
cunUins more than half its weight of water. It was ferioerly em- 
jdoyod in dyeing wool and silks, but its colour though iKuiutiful ut first 
tx)on fades, and hence it has been al)audoncd for more ^KTmaneut dyes. 

Annolta is principally consumed by painters and dyers; but it is 
also Msod to colour cheese with a pale yellow cr flesh colv>ur. The 
Dutch use it for heightening the colour of their butter, anil it vs em- 
ployed for the same purpose in soroo American and English itairies. 

The following shows the |K»ition of the production of this dye- 
stuff in the two French colonies : 



GtudoJoape. 

Freocii QuIsiul. | 

Ymr. 

Hectares 

under 

Culture. 

PpKlaoe. 

llecUuts 

under 

Culture. 

PrcH loe. 

1869 

385 


2,182 

kilm. 

026,362 


496 

879.400 

2,456 

691,998 

1871 

087 

875,938 

2,233 

659,295 

1872 

726 

668,896 

1,94.5 

487,579 

1873 

661 


1,832 

463,987 

1874 

528 

1,783 

445,915 
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In Guftdaloupe tben® arc 48 plantations on which it ia groun 
employing 1044 labourers. In Freiieh Guiana there arc 563, wl-idj 
employ 2110 hands. The net value of the crop in 1874, alter 
deducting expenses of culture, c^c., was stated at 3567/. 

The Board of Trade having ceased to particularize tho iiup(jrU 
of this article into tho United Kingdom, there are no later returng 
available than those of 1870. The following are the imports and 
value for a few years in cwts. : 


Year. 

Roll, 

Flag. 


CW 

cwts. 

1806 

J200 

2m 

1S(;7 

2180 

2860 

' 1888 i 

1 1085 

2981 


1 2070 

3111 

1870 

L 

1 778 

3903 


Tim flag unnotta is worth double the price of roll anuotta. Tlio 
prici^B in March, 1877, were 2d. to 9d. per lb. for roll, and b<i to 
l8. [\d, for flag. 


Mknna (ilha, Tjamk, ; L». S}nnoi<a, and Lin.; 

Alcanm i^pinoHa, Gaert,). This plant grows plcndfully in Egypt aud 
ill most parts of th(' East, as far as India. From tho leaves a }>uhte 
is compounded with vvhieli ('very Uastern Ix'auty colours her hamis 
and feet. Nay, so auciiuit is th^ cimtom, tliat mummies have bo< n 
found with their nails dyed with henna. In later tinios, Mahoiiuiied 
uso<l henna as a dye for his beard, and tlio fashion was followed by 
several of the caliphs. Tho use of henna is scarcely to bo called a 
caprice in tlic oast. Tlioro is a quality in tho drug which gently 
restruius perspiration in tho hands mini feet, aud produces an agree- 
able cooliH'SR, tMiually conduenve to health and comfort. It forms an 
important article of commerce in all tho Arabian towns. The (iru- 
duction in Egypt is said to exceed 6,500,000 lbs. ; 2216 cwt., valued at 
3545/., were shipped from Morocco in 1873. 

Henna is largely used throughout Turkey, Eg}"pt, Syria, Persia, anl 
India, us e substantive dye-stuff. It is but slightly, if at all, soluble in 
cold water, but warm water into which a little lime has been thrown 
readily dissolves out tho colouring matter. 

Henna is cultivated on a large scale at Touat , a portion of tbit 
region bears the significant name of the It uuia Touat. The caravHin 
of Sahara supply all the Moghreb with iL, and great use is made ( 
the plant as a cosmetic. European industry obtains from it a goo 
black dye. It is sold at Touat, O ’ 10 to 0*20 centimes for the rob 
of 1600 grammes. 

Henna appears to have been known in India in tlie time of Arris 
as may bo inferred from his statemout that tho people of India da 
their boanis white, red, purple and green. It is used by the weijte 
Hindoos, and tlio plant is abundantly oultivated in the vicinity 
Bombay, It is generally planted in India in the gardens and hel 
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Around houses for the aroma of its flowers. Jt blooms all the yoju* 
ruurid, and forms hedges in some places. Tlie leaves are used to dyo 
tho hair and skin, and it is also employed to tinge the nails a/ui the 
hkiii of the Indian women, especially those of tho Mussnlman race ; it 
IS mixed with cateclni. Medicinal properties are also attributed to 
it; tho natives use it in cutaneous affections, in epilepsy and jaundice. 

Tho Turks and Arabs are very fond of dyeing the uiajies, tails and 
IiMufs of their white or grey horses of a line mahogany brown with 
})( nua. They also uso it for their own braids of hair, a fine natural 
hliu k being afterwards obtained by a second dyeing with indigo. 

Il^ nua has been known from antiquity, and soiiglit for the porfumo 
cf its flowers. Those are employed to scent the oils and pomades 
iisfd U) anoint the body and give it suppleness. It was also used for 
ciiibalraing, as the beads of flowers have beem found in mummy eases. 
T)i.‘ ancients prepared with the leaves a powder called Archenda, now 
known lis henna. Tlio females uso it to improve tlieirajipearance, and 
to colour thoih hands, feet and nails, of a rosc-orangc, a custom 
formerly very extended, but which is not now so fashionablo in tho 
East/ 

.Some botanists enumerate two species, L. inennh, and A. spinosa, 
while others hold tliat, altliough the leaves of tho former aro larger 
than those oi the latter, they arc both tho same species, in ppito of 
mio bearing thorns and tho other not. Tho best henna comics from 
Mecca, and is brought to Cone tan tiiioplo by returning pilgrims. In 
gcnentl app((araiico it closely resembles tho common privet. It is 
I-ropagated by cuttings planted in shady situations, and is a fast- 
growing shrub; when the slioots reach tho length of about 3 feet, they 
luu cut with a sickle and stripped of their leaves, whieli are dried in 
tlu* sim and finely powdered in a kind of rudo hand-mill. In obout 
months or so, wliea a fresh set of shoots have reached tho proper 
a second gathering is made, each plant yielding two or oven 
o crops a year. If the pla«t is cultivated for tlio sake of tho 
'•were, the shoots arc allowed to grow to the length of 5 or G f(.‘et 
ore they aro cut. The fresh flowers, which give out a delicious 
" <»iir, have been sold in tho streets of Alexandria and Cairo from 
niie immemorial. 


Alkankt Root.— Tho dark blood-rod root of Anvh?(m {AJhanm) 
growing on sandy places around the Moditorrammn Sea, 
‘1 ors into commerce to a small extent. It is insoluble in water, but 
'I 0 in alcohol, ether, and bisulphuret of CArbon. It is not at tho 
Bent day employed as a dye-stuff, its chief uses being iu pharmacy 
eo our mediciiioH ; in perfumery to colour oils and greases, to stain 

rL i’ ® limo-wasb used for the walls of 

rivato dwellings. 

In China this root is used to bring out the eruption in smallpox 
to colour candles. It fetches from 35 to 44 dollars the picul ; in 
•'^ndon It sells at 29*. to 31s. the cwt. ^ 

* ‘ Chemist and Drugyist,’ 187»'), p. :J8S. 



( 302 ) 


SECTION V. 


THE OIL SEEDS AND VEGETABLE OILS 
OF COMMERCE. 

Groat BJR has been the extension of comraorco and the progress of 
our foreign agricultural snp})lie8, the Oil Heeds of commerce arc 
Yot far from commensurate to the increasing wants of Europe. It is 
therefore a jvise provision that now Hiscovorios crop up from time to 
time, arising from the progress of scientific research, or the extension 
of foreign agriculture to meet in some measure these ineroa8e<l 
demands. Wlien the oils yielded by the whale fishery declined, and 
by their enhanced price became too expensive for manufactures, in- 
creased attention was given to the pnxluction of vegetable oils, and 
larger (piantities of oil Booda for crushing, from Europe, Africa and 
the East, wore obtained. Even those were found insiifficient for the 
increased demand, till the discovery of tlm mineral oil springs came 
in to supply the wants. The vegetable oils, however, provide, and 
will long continue to do so, the bulk of the consumption. 

In the sc'-ction on “The Useful Palms,” some of the chief vegetable 
oils, such as Cocoanut oil and Palm oil, have already been described, 
and I now proceed to notice others, 

o- 

Thm Olive. — The olive (Olea Europea) is supposed to have been 
originally a native of Asia, and grows abundantly about Aleppo and 
Lebanon, but it is now naturalized in Greece, Italy, Spain, and tho 
South of Fnince, where it has been extensively cultivated for an un- 
known length of time, for the oil expressed from its fruit. The wild 
olive is found indigenous in Syria, Greece, and Africa, on tho lower 
slopes of tho Atlaa The cultivated one grows 8j)ontanoously in Syria, 
and is easily raised on tho shores of the Levant Much attention ba.'^ 
of late years, boon paid to olive culture by the French in Algeria 
Tuscany, the South of Franco, and tho plains of Spain, are the parts ol 
Europe in which the olive was earliest cultivated. Tho Tuscans were 
the first who exported olive oil largely, and thus it has obtained tic 
name of Florence oil y but tho purest is said to bo obtained from Aii 
in Franco. 

The olive in the western world followed the progress of peace, of 
which it was considered the symbol. Twm centuries after the foumln* 
tiou of Rome, both Italy and Africa w’cro strangers to that useful 
plant: it was naturalized in those countries, and at length carried 
into the heart of Spain and Gaul. Its usefulness, the little culture 
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it reqoiroe, and the othorwiee barren wtnationi? which it reitders pro- 
dnctive, quickly eprei^ it over the woatorn face of the Ai>cuiuueH, 
According to Humboldt tho olivo ig cultivated with success iu every 
part of tlie old world where the mean temperature of tlio year is 
between 58° and 66° ; the temperature of tho cjoldcst month not being 
undcjT i2®; nor that of summer below 71°. Thoao conditions oxo 
found in Spain, Portugal, the South of France, Italy, Turkey, and 
Greece. The olivo also flourishes on tho north-west of Africa, but is not 
found south of tho Great Desert, except in parts of th<5 Gape Colony, 
where it has been introduced or gi-afbil on indigenous 8i)ocio«. 

Iu Europe it extends as far north as latitude 44^ , iu Amorit‘a 
scarcely to latitude 34° — so much groator is the severity of tho winter 
on that side of the Atlantic. In tho neighbourhood of CJiiito, 
situated under tho equator, at a height of 8000 foot above tho level 
of the sea, where tho torapcratui'e varies even loss than in tlio islaml 
climates of the temperate zone, the olivo attains tho magnitudo of the 
o»»k, yet never produces fruit. 

Olive oil may bo said to form tho cream and butter of thoso 
countries in which it is pressoil ; tlio tree has bt^i cuUivateil iu all 
ages as the bounteous gift of hcavon, and tho ciuhlem of |)oaee and 
plenty. There is a common saying in Italy tliat “ if you want to 
leave a lasting inheritance to your children's children, plant an 
olive.” 

In Italy tho young olive boars fruit at two years old; tliat is iu 
two years after it has been pla/iori in tho pla/iUition. Iu six yoars ii 
begins to repay tho exjTenso of cultivation, if the ground is not other 
wise oroppeo. After that period tho produce is tlm surcHt source of 
wealth to the farmer. 

Tho exi>ort8 of olivo oil from the principal prodTicing c ^untrios are 
as follows, according to tho latest retmns : 

Spain, 1873 ^2,120,000 kUi«. 

Italy, 1873 .. .. 60,26O,:)00 „ 

Kmnoe, 1875 3,600,000 „ 

Gre(X?e, 1873 9,213, '257 ooqu«}8. 

Tunis, 1873 3,472 


Wc receive sup^ies from Formal, Spai^ Italy, the Austrian 
territories, Greece, Turkey, Tripoli, and Tunis, Morocco and other 
conntrioa. 


Imports 

of olive oil into the United 

Kingdom : 



Tuns. 


Tuni. 


funs. 

1840 .. 

8,783 

1858 .. .. 

10,102 

3865 .. 

.. 32,005 

1841 .. 

.. 4,734 

1854 .. .. 

12,888 

18^16 .. 

.. 23,690 

1842 .. 

.. 14,095 

1855 .. .. 

2;), 449 

1867 .. 

.. 19,993 

18-13 .. 

.. 12,094 

1856 .. .. 

21,415 

1868 .. 

.. 17,585 

1844 .. 

.. 14,962 

1857 .. .. 

18,862 

18i;9 . . 

.. ‘28,24^1 

1845 .. 

.. 12,315 

1858 .. 

25,121 

1870 .. 

.. 23.202 

1846 .. 

.. 8,53-1 

1859 .. 

19,786 

1871 .. 

.. 38,281 

1847 .. 

.. 8,692 

1860 .. .. 

20,859 

1 1872 .. 

24,0'25 

1848 .. 

.. 10,08f> 

1861 .. .. 

17,325 

1 1873 .. 

.. 35,121 

1849 .. 

.. 16,964 

1862 .. .. 

21,095 

1 1874 .. 

.. 22,72(i 

1850 .. 

.. 20,784 

1863 .. .. 

19,866 

! 1875 .. 

.. 35,4.53 

1851 .. 

.. 11,503 

1864 .. .. 

16,705 

i 1876 .. 

.. 2:4,975 

1852 .. 

.. 8,898 
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There arc two plants eoverinp all the Poninsula — the vino and the 
olive tree. They grow alike InxnriouHly in the cool north, on tho 
shores of tlic Po, and in tlio sunny south, whore their green leaven 
f(jrni the ornament even of Vesuvius and Etna. 

The olive tree demands a dry and limy soil ; its introduction into 
Italy was therefore very successful. The soil of the Apennines^ 
which extend tlirough tho whole Peninsula and branch off in all 
directions, consists mostly of lime, and is very favourable to tho 
growth of the olive tree. Wo find the stately tree with its beautiful 
crown and evergreen leaves, spread over tho whole Peninsula where 
thf) tcinporatiiro does not fall bolow 60’. 

Tho best olivo oils of Italy come from Genoa, Lucca, and Tuscany, 
but excellent qualities arc drawn from the Neapolitan country and 
Sicily. The total production was estimated in 1862 at 1,767,000 
hectolitres, including tho friillino oils, which are tiiick, coloured, and 
only . 4 q)lieublc to industrial purposes, and the oils obtained from tho 
resirliu's, wliicli are treated by sulphide of carbon. The tine and 
ordinary oils are clear, limpid, and of excellent flavour. Tho mean 
production of fine oil is estimated at 18,000,000 of kilogrammes, and 
of (jrdinary at 0,000,000. 

The ex[K)rts have been as follows : 


Kil'ta. 

1871 12,l»;i,000 

1S72 20,«68,000 

1873 :>2, 120,000 


Kilos. 

1874 26,544,000 

1875 6,007,000 


The most extensive use is made of tho olivo. Its harvest begiiu 
when scarcely ripe. Tlie green olives are put into a solution of salt : 
they are kept there for some time, to cause them to lose their natural 
bifctc r taste, then carefully preserved in vinegar, mixed witli different 
spices, and sold in bottles or small barrels. Those of Tuscany and 
Luoch are considend the best, on account of their light green colour 
and strong flesh. In all paits of southern Europe they are, in this 
form, a daily foixl. 

The tnatmemt of the ripo olivo is more important. They are 
gathcr(;d in tho fall, when thoy are as large as common plums; their 
colour is dark green, and tho soft kernel has changed into a hard 
stone, w'hich contains a savoury almond. The flesh is spongy, and 
its little cells are filled with tho mild oil, which pours out at tho least 
presBuro. 

Tho olivo tree l>oar8 about ten pounds of fruit, but in very rich 
years double that qiuintity can bo gathered. The finest oil is the so- 
oallod virgin oil. To obtain the oil no preparation is needed ; tho 
freshly gathered olives are put into little heaps, and by their own 
weight the oil is pressed out, and is caught in some vessel. It is 
clear, like water, lias a delicate nut-like taste, with little or no odour. 
AVhon the fruits cease to give tho oil by themselves, they are pressed 
with small millstones. The oil gained by this process is al^ clear 
and of pleasant taste. After this treatment the olives are still rich in 
oil, which only demands some work to draw it out. To accomplish 
this, the fruits 01*0 put into sacks, boiling water poured over them, and 
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thny HTO pressod once more. Tho oil gained liy tliis procosH is 
yeliuwiali-grecn, has a sltarp taste, and an unpli asaut yintdl. hocauso 
it ooutaius ttouio mucilagiriouB matters. Sc'iuefimea tla; so-trratiMl 
ulives are onco more pressed and boiled over; tlie oil tlius o))t,iiiued 
is called in France ‘*1111110 d’enfer,” and is only \ise<l for Imrning or 
himilar nsos. Tbo olives may also bo brought tt) a friuioiilalivo 
pr^x’css, before pressing tliem, which gives more oil, but of a less hue 
(juality. 

At Marseilles the olive oils are olassod into manufacturing oil, for 
huriiiug or for factories, rehuod, oil from the pulp or husks, and 
tivhle. or edible oil. The latter is divided into su]K5rfmc, tine, half 
hue, and ordinary. Tho quantity taken for consuinjdiou of tiio 
d'ircrcui kinds was as follows: 



IHM. 

is.i.. 


kikwi. 

Uii.s, 

Ilofincd oil 

3 , 200 , UOO 

0.200.000 

Oil of pulp or huj^ks .. 

1 , 500,000 

2 OUOgKu) 

Manufacturing oil .. .. ! 

3 , 000,000 

0.700,000 1 

Exjmrtcd 

, •1,000,000 

;>.»i0o.oo(» 


The imports at Marseilles wore 15/200,000 kilos, in LS71, and 
22/100,000 in 1875. 

Tim Italians keep their oil in stone jars, as did tlieir classic, 
'mecstors. The oil for sale is filled into baiTcls of i)ak wdod im- 
ported from Gormany. The oil needs always a very atlmtivc; tnat- 
iimiit. By a long rest some slimy part of it settli s at the hothmi; 
these dregs must be removed, or the oil would become rancid ; timre- 
fore the barrels are tapped every six months, and hllod amov, 'I'lm 
trcatnnmt resembles that of wine, but w ith tliis dilforciu'c, that oils of 
a finer (piality can seldom be kept more than throe vdirs. 

Tlio oil made in the district of Oneglia is hothu' than tnat of 
Southern Italy, and largo quantities an^ refined before being exported. 
Tlio process of refining the oil is very simple. Large nliallow tin 
boxes arc made, with small holes pierced in tho h<»ttom ; this is then 
covered with a thin sheet of wa<lding. Four, five, or more vd' tin;! n 
boxes are placed on frames, one over tho other, and tlio oil heing 
poured into tho top box, is allowed to soak through the wadding ami 
drop into tho next box, and so on until it gets into tlu^ last, wlien it 
runs off into the tanks. The wadding absorbs all the thick partichx 
contained in the oil when it comes from the mills, and leaves it jier- 
fectly clear and tasteless. The oil thus refined is almost exclusively 
exported to Nice, where it is put into flasks, and sent aU over the world 

“ Huile de Nice.” 

From the island of Crete about 2250 tuns of olive oil arc sliipjjcd, 
Valued at 100,000Z., and 77,000 cwts. of soap, worth as much m(»rc. 

Balearic IslamU . — The tree upon which tho olive is grown is found 
^ild in the mountain lands in these islands, as a shrub, producing a 
fruit jwhich bears no oil. When brought under cultivation grafting is 
praefised. In countries where more core is exercised in tho prepara- 
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tion of olivo oil than is displayed bore, the virgin oil obtained from 
the fruit when first j>re8Bod is carefully separated, os being of a better 
quality than that which is proonre^l by the application of not water to 
the louised fruit, and by tho application of greater pr^ore. Bat tho 
quantity of virgin oil produced in these islands is quite uisignificant, 
although it is of excellent quality. All the oil that can be squeezed 
out of the olives by moans of the antiquated machinery still in use if 
generally poured into one common tank and left to clarify as best it 
may ; or, at most, the olives are roughly sorted, the inferior ones being 
made into oil for tho soap-boileiu The fruit, whether ripe, over-iijKi, 
half-groen, or wholly rotten, or whether it may Lave been knocked 
down by the boaters’ canes, or blown down by the wind and rain in 
stormy weather, and trodden tinder foot, is too commonly all picked 
up about one time by the women and children who are employed at 
tho gathering season. It is then, after being sorted or not, as the case 
may be, oruehed under tho millstone, and the oil drawn by the appli- 
cation of boiling water. The refuse of the olives after Uie last cnisbing, 
which is far from gtdting out all the oil contained in tho pulpy mass, 
is used to feed tho fires required to boil the water. Probably, nowhere 
may bo seen more maguificont olive trees, or better olives, than those 
grown ill tbcflo islands ; but the oil, from being unrefined, is often 
oorid in tasto and inferior to that of other countries. 

Syria . — Olivo oil is produced throughout the country, but chiefly 
on tho plains <d‘ Safet, Nazareth, and Nablona The average produce 
is estimahid at about 7000 tuns. In 1871 about 1800 were exported, 
and prices iiniged from 60h 10#. to 41/. 10#. p^r tun. The plautations 
are being extended principally on the coast line between Latakia and 
Jaffa, the climate of which is |)eculiarly adapted for olive cultivation. 
Nearly half a million of new trees are said to be annually planted 
throughout tho country. Tho quality of the finer sort of oil is found 
e(iual to the Italian, while that from the neighbourhood of Sidon is 
said to rival the finest qualities that Europe can produca About one 
half of the oil is consuniod in soap-making, one quarter in eating 
and burning, and the remaining quarter is exported chiefly to France. 
The oil press used is the rude native one, and there is but one Euro- 
pean press in tho oountiy. 

The exports of olive oil from Greece were in— 


OcqucA. 0(iqn««. 

1871 8,213,257 i 1873 0,384,471 

1872 2,532,543 j 1874 2,919,421 


Like most other trees that have been cultivated for a length of time, 
the olive has pn>d«cod numerous varieties; different oountriee, or 
even different districts, cultivating their peculiar favourite. 

The variety Imgifvha and its many sub-varieties are chiefly culti- 
vated in France and Ital^ ; the variety latifoUa and its sub-varieti^ 
are those chiefly cultivated in Spain ; tho fr>ut of tho variety latifoUa 
is nearly twice the size of the common olive of Provence and Italy, 
but tho oil is greatly inferior. 

There are several varieties of olive, differing less in their froit than 
iu the form of their leaves: two of these have been introduced into 
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the Colony, oua of them from Englaml, by Mr. Borry, 

in the year 1821, and the other variety, I believe, fmm Franco, niuco 
that period. The European olive may be iu\)pagateil in varions ways. 
Cuttings of nine inches in lengtk taken from one year old slioots, inay 
be planted in a nch light soil and kept modt‘ra*oly moist ; the ground 
ought never to be allowed to become very dry ; these will r(X)t freely 
in a few weeks, and be fit for transplanting in twelve months. In 
Italy the propagation is conducted in the same manner hi wliicli it 
was during the time of the Romans, 

“ An old tree is hewn down, and the ‘ ceppo’ or stock { that is, the 
collar or nock between the root and the trunk, wluuc in all plants 
the principle of life more eminently rcHidos), is cut inte of 

nearly the idsje and shape of a mushroom, and which from thnt cir- 
cumstance aro called novoli; care at the same time is taken that a 
small portion of bark shall belong to each novoli ; these, after luiving 
l)een dipped io manure, are put into the earth, soon throw u}i shoeU, 
are transplanted at the end of one year, and in three } uars arc fit to 
form an olive yard.”* Truncheons, or stakes of the olive, ‘2 iuch*'H 
thick and 6 foot long, may be driven into the ground where they aro 
intended to remain, and root friHjIy. Shoots of one or two years’ 
growth may be laid down, giving them a tvist to crack tiu' IxirK ; or 
slit them half-way through, when they root very ^vwlily. Thoso 
operations should be performed in the month of August. 

In Fiunee and Italy uncertainty prevails in the crops of olives ; 
s^iTuetimes one tliatplelds a profit does not occur for six or eiglit ycaiu 
together ; and heiice it is considered that the culture is U^sh beneficial 
to the peasants of tliose countries than that of corn; but tlhiao oir- 
cumstanccs do not appear to apply to the southern colonies, csjuM^ially 
as the olivo may bo cultivabMl on ground which is iiin>cin?trablo to the 
plough or S)>a<l6. 

France. —The oliv»^ is g^own iu 12 dopartiuci.ts, ail Bituate<i in 
the south; tJie departments where it is chiefly euUivat»:d are; Var, 
Vaucluse, Boiiches do Rb6no, Gaud, and Alpes lytaritimiis. The 
extent of land occupied with this tree iu 1871 whs 129,14b luxitanis.. 
The production in fruit aniountoil to 2,402,610 hectolitres. Allowing 
fn>ai this 15 per cent, for fruit eaten locally, there would renmin 
2.0\)0,000 hectolitres converted into oil, which produced 260,000 c.vts., 
valued roughly at 36,920,000 frs. 

The olivo tree is almost the only product of a largo portion of the 
mountainous district of Nice, and produces (where there is no possibility 
01 othor produce requiring tillage aad husbandry) a smali return for 
the labour Ix^stowed on the trees and the manufacture of the oil. Each 
small proprietor takes his olives as ho gathers them to a mill in small 
quantities, using it in common with his neighbours, and frying for 
its r.Bo a percentage of his oil, and the refuse of his olives and the oil 
is taken to market for sale in small quantities, according to tlie daily 
produce. 

More than 15,000 acres are planted with this tree in Nice, pio- 
ducihg on an average 180,000 to 200,000 gallons of oil. The tree 
Wwa well even at groat elevations above the sea, and will stand 
• Bloat’s ‘ Vestigejs’ p, 216. 
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10 degrees of cold ; bijt tlie produce is uiiccrtiiin, on account of tho 
length of time whicli the fruit remains on. The olive tree gr(nvs 
slowly, and yields no crop until it is twenty years old. TTio olivt s 
are coUccted about December by beating tho trees, a mode of treut- 
nieiit that bruises the fruit and injures the (quality of the oil ; in fact, 
neither olives nor oil iiro over so good as when picked by hand, TIku^ 
arc 1G8 oil mills in tho district, 115 worked by water, tho others by 
horso-powcr. Ten gallons of goi>d olives will yield 1 to galloiLs 
of oil, but tho average quantity is about 10 per cent. There are 
very nearly 800,000 olive trees in tho country of Nice, and oacli 
tree will give in a good year from 50 to 150 kilos- of olives, according 
to size. 

There are live kinds of olive trees principally cultivated in the 
south of Franco, viz., Vordall, which yields good oil, and makes a 
gocxl conserve ; Blauqiiot, with a particularly sweet and delicate <jil 
(these two have low-growing brauchos, wdiich enables them to he 
pick(Ml by liand) ; Bouqaettier, a very superior oil ; Kedouauou, 
which staiKlfl cold well ; Olivier de Grasse yields excellent oil, but 
groww high, and is not so well adapted for picking. 

Si^oin. -The oil from tho olive holds a considerable place in the agri- 
cultural produce of Spain. It is calculated that 1,000,000 hectares are 
plauicO in olives. The oil is employed for every conceivable purpose, 
and ultho’igli the consamptiou is very great, yet the exports inereuso 
year by year. Like tho vino, tho Spaniards are equally careless culti- 
vators of tho olive, and from want of attention tlic quality of tho fruit 
in injured and tlic yield of oil reduced. Daring harvest time there 
IS ot't< ii a deticicncy of labour, and after having knocked down tlie 
olives, it is customary to leave them in great l.eaj)s, there to shrivel 
up aiul ferment until tho winter before extracting tho oil. This 
rendoro tin' very l>est oils unfitted for use in the cuiimu^ of any other 
couut-"-y cxt;ept where the tastes of tho inhabitants arc peculiar. 

There is no doubt that whenever tlie extraction of the oil is made at 
tho ])ropor season, and precautions arc taken to avoid rancidity, there 
will be obtained in Spain oil equally good for the table aa is to be 
procured oven in Provence. 

ALjrria . — Tho climate hero is especially suited to the olive, which 
grow .s Rpontaiieoiisly at all points of the three provinces. According 
to the 1 vhist detjiils there are over 3,000,000 olive trees, the half of 
which are giafb d. It may be remai'ked here that though tho fruit 
of tho grafted Irco is larger and more doahy, and contains therefore 
more oil, that of the wild olive tree yields a finer and pleasanter kind. 
The proiluctioii of oil is increasing yearly, and there are improvements 
noticeable in its quality. Tlio province of Constantino furnishes 
annually about 150,000 hectolitres, of which one-third is exported. 
And altliouglf thejro are no precise details as to the other two 
provinces, the prodiudion in these is equally considerablo. 

MoriH'co . — Tho olive gardens of the south, form picturesque gi\)V(S 
of gi'cat extent. Their produce constitutes the principal wealth of thn 
provinces of llaha and Sus. But the oil, probably from the imperfect 
methcxls of preparing it, is greatly inferior to that of Spain and Italy. 
It is, however, exported from Mogador in large quantities. 
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Susa, Monastir, Mo<Iia, Sfax, and ^isorta, aro tlio hm olive 
JiBtricts in the Regtnicy, thero being at the former place npwanlK o( 
4,000,000 trees, and if the cultivation were more encrgeti. ally atteiuh d 
to double the crops could easily be produced. The (dives are g.itlaTed 
in December and January, the pickers using hmthor cove rings to tno 
fingers. There are two kinds of oil, tho ‘‘masri,’’ strong m tiavoiir 
and smell, and the “ drup-el-ma,” which is -doprived of In ah by being 
passed through water. 

In the ten years ending with 1871 the quantity of oil sbippi'd from 
Tuuis amounted to 2,039,050 metalli, valmxl at 100.()00,lH>0 piastn^s. 
Italy and Franco receive the largest quantity, Kiiglaiid nn.l Austria 
rank next in order. In 1873 the shipments were 3172 tuns, valued at 
125,893/. 

Linseed Oil is obtained from the seed of the flax plant { Ij'iuim 
tuiitatissimum), formerly cdlkd lint-sor;*!. We used to (daain almost 
all our supply of the seed from Rnssia, but now wri gt.t a goo.l .1, al 
from India. Of the imports in 1875, 3()9,ir)3 quart. ns eaino tVom 
India, and the rest from the Continent, (diictly Kiissiu. ddn' aggi i gate 
value of the seed rocoived was 4,075,212/. As a gciun-al ml.:, tim 
colder the climate in which th« seed is grown the gr.-utrr an*. Hk'. 
tlrying properties of the oil, although it is not so go ^l in colour. 
The East Indian seed is much mixed with rape and ollmr sirds. 

There are two varieties of this oil. The mo>a valinihle is the 
“cold drawn,” which is extracted by cold pressure, ami is jialer, Icsh 
odorous, and has less tsiate than that obtaimnl by tliO aid of h».at. By 
cold expression, tho yield of oil is from 21 to 22 jK;r (xnt. of tin' 
seeds; with the aid of heat, combined with a jMjwtrful and long- 
continued pressure, as much as 28 per cent, cun Im .daanmd. If a 
very fine oil bo required, the process of cold exprt ssion must },n 
pursued; and as tho utmost degree of purity is tlo! gmit .1. snh - 
ratum in varnisli-making, this ([uality is g(m(!riil!y ciujdoyo.) hy 
makers of high-class varnish. A very good oil, however, may bo 
obtained by a steam heat not exceeding 200®. 

The viarc remaining after tho expression of tho oil is gdu rally 
known as oilcake, and is an article of grrjat iiup><>rtinic( to tlio 
agriculturists of those countries in which flax is grown, laung 
extensively employed, especially in tho winter si^hhou, as fijod for 
Cattle. 

Tho mode of expressing tho oil is as follows : Tim so(mI is first 
passed between iron rollers, in order to crack tho husks. 'I'liey are 
thou introduced into a hopper, through w'hich, by ine|nH of a rtnt( d 
duller, they aro caused to descend b»4wccn the crushing rolhirn, ufUn- 
passing which they fall into a receiver. They are then passcid (>n to 
two vortical granite mill-stones, which bruise them to a pasty inuFs, 
and this is then heated to a greater or less extent hy being pla(M?d in 
pans over an open fire, or in connection with steam or lx)iling 
water. 

The object of the heat is to coagulate tho albumon coutaincHl in the 
^cds and render the oil more limpid, and, therefore, morcj easily 
expressed. The mass is then transferred to a hydraulic press. Tlio 
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method of pounding soo^i in hard woollen mortars, with pestles 
shod with iron, and set in motion by cams driven by a shaft turned 
by horse or wator-power, was formerly used. The bruised seed wus 
tbon transferred to woollen bags, which were wrapped in horsehair 
clcth and squeezed between upright wedges in press-boxes. This 
arrangement, known as the Dutch mill, is still obstinately adhen d 
U> in some districts of England and the Continent, it being supposed 
to be preferable \o tlje hydraulic mills and presses, which Imvc iu 
modern times almost entirely superseded the old method. 

The manufacture of linseed oil in 1860 was estimated at 65,000 
of which 33,700 tuns were exported. As our imports of linseed are 


row half as muel^U^rc than they were in 1860, the make of oil uniist 
proportionately iffP^r. 

Imports of linseed and flax seed into the United Kingdom : 

qiiartcrfi. j 

18^0 444 , 75 '.) 1870 1 , 41 ) 0,005 

1850 608,084 1875 1 , 001,087 

1800 1 830 , 621 ^ ! 1876 1 , 008,130 


We exported in 1876 18,206,860 gallons of seed oils, valued at 
U898,830Z. 

In France there were in 1871 67^16 hectares under culture with 
flax and hemp, grown for the seed, which produced 667,693 hectolitre!?, 
of which 151,881 were reservod for sowing, and the rest converte d 
into oil. A hectolitre of seed yields, on the average, a little more 
than 17 kilos, cf oil apd 82 kilos, of oilcake. 8<;tting aside the less 
important usages of linseed, &c., and supposing the whole convertotl 
into oil, the following results are airivod at in the official French 
statistics : 

Production of oil 70,303 metrical quintals, of the rough value of 
6,817,529 francs; oil-cake of the rough value of 2,554,519 francs; 
total, 0,372,048 francs = 374,881/. The departments which princi- 
pally produce this oil are Fas-Hio-Calais, Somme, Nord, Maine et Loire, 
Vendco, Hauto Marne, Hauto Garonne, and Lot^t-Garonne. 

Tub Ghound-Nut. — Tho plant (AracJiis hypogoea) which produces 
the fruit, entering into commerce under the popular name of the 
groimd-uut, is a little annual, with oblong leaves, growing in fours, 
ivud rather large yellow flowers, rising a little way above ground. 
It is one of a cl^s which bury their pods in the earth, where they 
ripen, instead of raising them into the free air. In order to eflVxt 
this, the flower-stalk, after the flower has passed away, gradually 
curves downwards, and at length forces its end perpendicularly into 
the soil, along ‘^ith the very young pod which is seated there. Having 
buried itself sufficiently deep, tho pod then begins to swell, and when 
ripe becomes an oblong, rugged, pale-browu fruit, containing about 
two seeds, as largo as the kornol of a hazel-nut. It is now found in a 
state of cultivation all over the hottest part of tho tropics. It waa 
lH^kuo^vn until the discovery of America, and every region in the old 
world where it is now grown owes it to Brazil ; so that we be,7e lU 
this plant a further example of tho rapidity with which vegetables 
will take possession of soils where the climate is suitable, for it is 
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grown very generally in different parts of Africa, in India, Ihe \\\st 
India Islands, and the United Htatos, For tht) purpoat^, of coinnu rco. 
it is principally raised on the West Coast of Afiica, in diffon.nt 
qinirters, from Senegal to Sierra Leone and the Gambia. ]\larsoillcs is 
the chief port to which they are shipjxnl, and the followiiq; liuvu Uum 
the imports. 

The fcdlowing shows the imports of grouiuUnuts into illrs in 
the last twenty years in metrical (piintals : 


Year. 

In Sb.'U. 

! y,‘ar. 

In •Nhell 

1855 

225,290 

1 ■ 

! 1806 

298,170 

185G 

270,746 

1 1H07 

40:1,020 

1857 

200,425 

1 1808 

423.370 

1858 

250,245 

1 1809 

,329,070 

18.50 

211,700 

1K70 

IIT.O.X) 

18C0 

210, .570 

1871 ! 

419,120 

1861 

175,390 

1872 ! 

43.5.800 

1862 

281,130 ! 

1873 i 

441), 7<>o 

ihg:i 

237,400 1 

1874 1 

024 

1804 

277,700 ! 

1875 1 

5.59, •‘;;o 

mn 

321,890 i 

! 



llesidos this quantity, 50,000 to 60,000 metrical qulntais Mn* iiuporU^l 
Ktn'llod or husked, Thp imports of Khollo<l nuts m 1875 vvort i’ 
iiK'trical quintals. 

C(>mnu‘ncing with an export in 1887 of 071 tons, vain. <1 nt 8053/., 
tlu' average annual shipment of gronnd-nuts iVcnn tin; (ruinl)i,t Im t\v«'en 
18.70 aud ISOO was tons. In koihc yc ars, as in 1 87 1, )< rt 

iK^ftily 17,000 tons. The average of tlo' fonr y^ars . h(iing 1873 .vhh 
13,748 tons per annum. The bulk is sent to France. 

The gro\ind-nut is principally cultivated down Ihe hwo* of t he 
river, aud in British territory by the Serrawoolios. Tiiey lu', u noinioiie. 
tribe of Mohannnodaii farmers of tins Sem'gainbi.i ; they ’.c.uve. Me ir 
Mives aud children far up the countiy, and wander to tie seulK ao! in 
search of fallow ground, to be left again us soon as tie, iT(tps have 
worn out the soil. The native has unfortunately introduced, of late 
yo.irs, the ])ernicioua system of beating, or thr«s!nng, instead <if 
picking by hand, whereby the nuts are mixed with hives, sUlks, 
stones, and other extraneous substances, causing large dedurtiens in 
the French market, and depreciating their value in the Fnit«'d St:\tos 
as an article of food, or, better to be described, as a favourite <1- nsert for 
the tables of the rich in the latter country. The n;HidiOit lolive, tlio 
JoDoffe, or the liberated African, surrounded by his Larec and l‘i*ijatcs, 
in the shape of women, children, and domestic servants, u idaves, 
takes his time to pick the nuts, s.ivnig the liaulm for tlio IhttburHi 
Kiarket, whero it meets with a ready sale as fodder for horM s ; but 
the Serrawoolio, who is anxious for quick returns, lias not the timo, 
and certainly not the energy, to pick two acres of ground- mite 
between December and May, land which ho (;an easily dre sh, work, 
and sow in June and November, hence he loses the fodder, h u 
brings a larger quantity of nuts to the market. 


2 i> 
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Hand-all cllod nuts may be advantageously used in Europe for eating 
aud by coufVctioucrs, but tlioso inaclimo-sbblled arc only tit for oil- 
crushing ond cattle-feeding purposes. Tbo oilcake of the nuts when 
pure is highly esteemed for its fattening properties: horses, cattle, 
pigs, and poultry are very fond of the ground-not in its naturftl 
state. A lieatiod imperial bushel of the nuts weighs from 25 lbs. to 
*>2 lbs Divested of their shell (I )>er cent, of the v/cight) the kerniib 
birnisli as much as -15 to 50 per cent, of oil. 

Giving to disturbances, tho quantity exported from the Gambia fell 
ofl’ soinewhnt in 1872, the shipments being 13,000 tons, valued at 
140,000/., or 10/. per ti>n ; the trade employs 15,000 tons of shipping 
from Bathurst. 

Tho exports from the Gambia have been as follows: 


Year. 

Quantity. 

1 Value. 

1868 

15,729 tons 

' £ 

1 188,747 

1859 

8.503 „ 

1 68.745 

1880 

9,051 „ 

70,612 

1881 

6;^5.20») bushels 

, 79,431 

1885 

751,461 „ 

1 94,306 

1886 

1,300,097 „ 

i 130,910 

1867 

l,5:h)..573 „ 

1 191,322 

1868 

1 ‘28^.037 „ 

{ 161,117 

1889 

741,756 „ 

83,447 

1870 

13,481 tons 

121,329 

FiTl 

17,000 „ 

•• 

1872 

13,000 „ 

110,000 


Our direct import:’, of groiind-nuts from Pierra Leone, which used 
to avertigo al‘)Out tons annually, liavo ceased altogether, as they 
go now entirely to France. Tho exports from that colony were, in : 


I Vtsr. 

Quantity. i 

Value. 1 

1 

1 btlhltf'iji. ’ 

X ! 

I 18.78 

M7.750 

14.449 ! 

1859 

1 262, 848 1 

25,576 i 

1 1880 

i 471,500 1 

34.514 ! 

1 1863 

333,178 1 

35,170 ; 

1868 

218,845 1 

28,840 ; 

! 1887 

398,272 1 

46,946 1 

1 1863 

i 547,528 1 

.57,221 1 

, 1869 

! 

60,635 1 

1 1870 

< 713,524 y, 

\ and 350 tons j ' 

05,605 i 


Bofifb-s the groat vaiue of its seeds for oil, this is also a good fodder 
herb- The plant is a very productive one, and yields a quick retmr. 
A light, somewhat cAlcareous, soil is best fitted for its growth. On 
such soil 50 busJiels may be obtaiinxl from the acre. In tropical 
countries half a ton weight of seeds or nuts is obtained. 

The oil is used for alimontary purposes, and for cloth-dressing, but 
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its chief Hso is for tho manufacturo of so^p, and for lubricating 
miicbinery. As a lamp oil it burns longer than olivo oil, although its 
illuminating power is less. Compared with ordinary burniug oils ii^ 
puwtT is feeble^ It has tho advantage, however, of keeping a long 
time without becoming rancid. 

Under favourable circumstances, the nuts will produce half their 
weight of oil. and tho (piantity is much increased by heat and pres- 
sure. In India the mean yield of oil is only 37 per eent. at Pondi- 
elu'.rry, and 43 j)er cent, in Madras. In Europe it is usually found 
that a bushel of ground-nuts produces one gallon of rul when ex- 
j.resso<i cold ; if heat bo applied a larger quantity is obiaintHl, but of 
inlV'rior quality. 

In Brazil this seed is kn(n\Ti under the name of “ anuuidoum,” and 
has long boon used tboro parched for food and to (extract o\\ from. 
The oil is used for cooking, medicrinally fur rlnsumatie atleetions, and 
for lighting. It is sometimes called [)indar nut. 

Tho roasted seeds arc sometimes usc'd as a substitute for <*liu<^(>late ; 
according to Dr. Davoy, they abound with starch, as well as oil, a 
largo proportion of albuminous matter, and in no uIIkt instance 
had he found so great a quantity of Starch mixed with uii. 

Dr. Muter, after giving the following analysis of ground-nut inoal, 
urges its more general lUkJ as an iiupuitant article of fu()4: 


Moisture i)'(> 

Fatty matter .. 11 ’H 

N i tregenoiw ox>m{>ounda (flesh formers) . . H 1 • 1) 

Sugar, btarch, &« 37 H 

Fibre 4 • 3 

Ash 10 

Total lOO'O 


Prom this analysis it is evident (ho obsorves) licit the residue from 
them, after tho expression of ihi' oil, lar exceeds that of jm'uh, and 
is even richer than lentils in tlcsb-fonrdug ctuistitueniH, while it (‘on- 
tnins more fat and more phosphoric acid tliuii oiiiier of them. On 
those grounds wo are justl lied in urging the adoption of tho grmind- 
nut meal as a source of foo<l. it l>emg superior in richnesH of all 
im]X)rtAnt constituents to any other vegetable products of a similar 
iiatiiro. Although in the raw state it possesses a somewhat harsh 
odour, similar to that of lentils, this flavour entirely passes ulf in 
cooking, and when properly prepared it has a very agro^ ahlo flavour. 

This seed is held in such estimation for eating in tlio United 
States (where it is known as the “pea nut”), that flourishing sale- 
stands are seen at almost every street corner of Now Y<*rk. They 
are not much appreciated in England, except h}^ children. 

There are fully 550,000 busiiels r^old annually in the city of Now 
York alone. Previous to 1860 the product in the United States did 
not amount to more than 150,000 bushels, and of this total nearly 
five-sixths wore from North Carolina. Formerly it was largely irn- 
U>rted into America, now they arc supplied by the homo erop.s raiwjvl 
in Virginia and the Carolinas. 

It was estimated that Virginia, Tennessee, Georgia, and Carolina 

2 0 2 
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Bent conjointly over 1,^00,000 biiBliold to market in 1870, of ^vLicl] 
one-fourth went to New York. As much as iU^j. to 12«. is paid for the 
bastiel. The yield is from 80 to 120 buslfels on an aero. 

Tho ground-nut is now cultivated on a large scale in India, wlioro 
tho seeds form a considerable article of commerce, and there is also a 
(inantity of the oil expoi tcd. 

From Pondicherry there was eip<^>fted in 1858, 8155 sacks ; in 
1859, 3269 sacks; and in 1860, 4739 sacks of ground-nats ; and 
of tho oil, 46,684 veltes (of 1 64 galls.) in 1858 ; 72,369 voltes in 
1859 ; and 99,330 veltes in 1860. 

Gro»ind-nut oil is used in parts of India for alimentary purposes; 
in Boino oountrios it is sold for olive oil ; in North Arcot it serves to 
adultorato gingoly or sesame oil, and at Pondicherry it is mixe<l with 
cocounut oil. 

At Mozanil)iquc tho grmmd-niit is also largely grown, tho price nf 
tho oil made from it there is 15 francs the decalitre. From Senegal 
there were exported to Franco in 1871, 11,483,080 kilos, of ground- 
nuts, viiluod at 3,789,416 francs; besides 33,792 kilos, to foreign 
countries, and 1,333,556 kilos, unslicllcd. 

Smiegul and its dependencies, whicli exported in 1840 but 1210 
kilos, of ground-nuts, now produce more than 12,000,000 kilos. 
Cuyor and «(hi8amance furnish tho largest <|UHntitics ; but somo 
cargoes arc alsu wmt fromGnlam, which are more esteemed than froni 
tho other localities, on account of tlic thinness ot tho husk or bheii 
and tile superior yield of oil. It is one of the principal resources of 
the c(mntry, and tho production is uniiually more and more oxteudod, 
notwithstanding the impediments which tlio Moors throw in the wa} 
of its trathe, under the dread that their gums might he neglected. 
44ie principal market for Senegal proper is the large village of Gan- 
diolo. About Goroo, tho centre of supply is Puhsque ; lower down 
Sodhiou and Oarabano in Casuniancc, and AIhroda, on the Gainbin, 
At tho Galxxm, whore the population is tiiinly scattered, and litth 
agricultural, all that is produced is locally consumed. 

According to Dumas, it was a Marseilles lionse that first thought o! 
introducing this substitute for olive oil. Tin y commenced by cxpeii- 
munting with a few kilos., and now the impoits into France excee<: 
55,000 tons, of an oil-seed unknown to commerco forty years pre 
viously. 

CoTTON-SKED OiL has been produced in Egypt, Prance, England 
and tho United States ; but until lately not on a very largo scale, o 
for commercial purposes. Each pound of ginned cotton produce* 
yields 3 lbs. of se^ ; the total amount in tho United States i 
3,600,000,000 lbs. One half being retained for planting, there n 
main 1,800,000,000 Ih.'i. which might bo manufactured. One hundn>* 
pounds of cotton seed will yield 2 gallons of oil, 48 lbs. of oilcak 
and 6 lbs. of soap stuff ; the total estimated value of all which i 
upwanls of 7,000,000/., very little of which is at present roalizee 
The oil possesses excellent lubricating qualities. Soaps of ever 
variety are made from it, and in Now Orleans it has been used, wit 
commendation, as a substitute for olive oil. 
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Numeiong facioiics fur the local niauufacturo of oil from ootton 
80 C<i are now at work in the South, and a realy sale is fouml for the 
oilcake in tho Northern States ami in Eorope, th»o prodio t hein-r 
,if much value iu feeding stock. Tho oil is one of the most uHofnl 
of tho vegetable oils, and bungs, iu New York, from I8<i. to 20d. 
per gallon. Tho total production of cotton seed in tho Soutliorn 
States is about 2,280,000 tons, of which nearly one-third is produced 
in the valley of the Ittisaissippi. Tho market price for the stmmI is 
>?12 to gl3 per ton. 

Cotton seed is bocoming ono of tho principal articles of export 
from Egypt. It has gradually risen from 1090 ewts. in 1860 h) 
8,490,080 ewts. in 1878, of the value of 770,000/. England Ukos 
utai ly all of this. 

]\Ir. MoLagan, in the ' Etlinburgh Quarterly Journal (^f Agrieultna*' 
for July, 1854, gave some interesting details respecting th.i fnMling 
properties of the oilcako from cotton seed. Cattle do not take it at 
lirst, but eventually got to like it and thrive upon it. 

About 27 imperial stones of cake are obtained from t ewts. of soed. 

The following ligurea show the qmmtity of cotton seed wo h.tvi^ 
imported of late years. This seed was not separately ennmer.ilrd 
before 1861 : 


Total. j Tot IN, 

1861 20,034 \m 105,010 

1802 33,U>2 I 1S70 

1863 62,150 , 1871 172,103 

1864 84,612 j 187*2 107, 30» 

1865 114,851 i 1873 207,038 

1806 93,957 ’ 1874 190, 5!^ 

1867 93,618 I 1875 202.205 

1868 94,7.59 1876 230,281 


(HUseed Cake. — Tho oilcakes imported arc all ( lassed together ; 
tliero is, however, a largo homo traile in those rosnlting from tlm 
British crushing mills. The marcs or cakes include ground-nut t ake, 
}>alui-nut cake, lin8(icd cako, cotton-weed cake, and c«HX)»unit (^akc, 
used for cattle food ; and mustard, rape, castor oil, and undecorti- 
criled cotton-seetl cake used for inanuro. 

Tho following shows tho progress of our imports of foreign oil-sce<l 
cakes : 


T^ns. 

1840 71,039 

1850 63,145 

I860 103,826 


1H70 1.58,153 

187.5 lMfi,:i79 

1876 J9U,225 


TflTK Oabtob Oil Plant (Ricinas ammunia ), — Althoiigli a native 
of India, this shrub is now widely distributed and cullivaUMl in 
Various parts of the world* In its native couotry it is a perennial, 
l>> or 20 foot high, with a thick stem. In cold climates it bt^iunues an 
annual, There are many instances of perennial plants becouiing 
annuals by change of climate. 

The rapid growth of the plant is illustrated by an instance reported 
Tennessee. A castor bean was planted iu May, 1871, in a garden 
in Memphis, and in November it had grown to tho height of 23 feet, 
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with a spread of foliage 15 feet in diameter. The trunk, 10 inches 
above the ground, was 18 inches in circumference. 

There are many varieties of this plant, but they are generally 
believed to be derived from a single species. The most notable aic, 
Ekims sanguineMs^ the stem, leaf stalks, young leaves, and fruit hi 
which aro of a blood-red colour,; E. Borhonierms, which in southoia 
climates attains a groat height ; and R. gigantem. 

The following varieties may bo enumerated, although described by 
some as species : 

1. h'tcinus communis^ Ijhi., the most wulely diffused, with glaucous- 

purple stems. 

2. I!. imrmiSj a native of India. 

3. Ji. "Willd., also an Indian species. 

4. H. linidus, Jacq., Capo of (IfSHl Hope. 

5. li. dtlojrifoliuSf Wind., Mfiuyiliufl. 

€>. li. spediostis^ WilM., Java. 

7. /i'. (ipelfa^ Lour. (Bottlera cantofuensis\ China, 

H. It irujppa, Lin. {Mappa tnoluccana), Ambovna. 

9. li. ianarius Linn. {Mappa tanaria), Ainboyiia, 

10. JL armatus^ or communis^ Aiulrw. Malta. 

11. H. di-Hcm^ Forster (Mappa tanensis), islands of Southeni Seas. 

12. 7i. tunisensis, Desfout, Algeria. 

The castor oil plant has been known from the remotest ages. 
Caillurd found the seeds of it in some Egyptian sarcophagi, supposed 
to have be en at least four thousand years old. Some people imagine 
it to bo the same plant that is called tlie gourd in Scripture. It 
was called aporave by the Greeks, and ricinm by the Romans ; in 
Hebrew, kikajon, and called by Pliny ciei or kiki. It is siugiilar 
that tlie oil expressed from the seeds of tho cici should have been used 
by the ancients, including tho Jews, as one of their pleasantest oils 
for burning and for several domestic uses, though its medicinal virtues 
were uuknown. The modern Jews of London use this oil by tho 
name of oil of kiki for their Sabbath lamps, it being one of the live 
kinds of oil their traditions allow them to burn on such occasions. 
Tho seeds are oval, somewhat comprrmsed, about 4 or 6 lines long, 
3 lines broad, and 1^ lino thick ; orternally they aro pale grey, but 
marbled with yellowish-brown spots and stripes. 

Tho oil is obtained from the seed by expression, by boiling with 
water, or by the agency of alcohol. Nearly all that is consumed in 
England is obtained by expression. ^Vben the outer skin is first 
romoved by rollers, previous to crualiing and heating them, a clear 
and fine oil is produced, tho outer cuticle being applicable for mauu- 
factuiing and other purposes. By this process the thicker portion, or 
stearine, which is now lost (by being mixed and left with the outer skin 
or cuticle), is obtained, and the olojiginous or thin portion of the oil is 
not coloured and deteriorated. The oil thus obtained can be purified 
by jets of gas, acids, and heat, at about 150° to 1G0°. 

Official returns state that 24,145 acres under culture in the State 
of Kansas in 1875 pr(Kluced 361,386 bushels of seed. 

In Iowa it is found a profitable crop, the yield being 15 to 
25 bushels of seed per acre, worth to per bushel. 

In America, the seeds, clcauscd from tho dust and fragments of the 
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cApfiuIes, are submittetl k> a gontle boat, not groutor tlum oua he borao 
by tho liaiul, which U to roudor the tdl more tluid and 

cherefore mor6 easily cxpiosiicd. Tho wliitiwh oily liiinul thus oh- 
taiutxl is boiled with a largo quantity of water, and the iinpurilies 
Hkimmeu off as tliey rir^o to tho snrluco. Tho wi\U \ diK.>oK(*s the 
mndlago and starch, and tho albumen is Cdagul.it. d ly tlie heat, 
fonring a layer between tho oil and water Thi- clear oil is now 
removed, and boiled with a very small ipiaiitily of water, until 
R»|UCOU'=' vapour C€*i.8eo to rise, and a small porii<-n ef tie' lel Uken out 
in a phial remains poifectly transparent w)i. ti e^d-!. The eifett of 
this ojiiiration is to clarify the oil, and to gel ri.l (d tho volatile and 
niatter. Great ca^o is ueccssery not to carry tho lu'al too far, as the 
oil would thus acquire a brownish colour and acid taste. 

In the West Indies the oil is obtained by decoction, hut rmne of it 
appeaJTs in crJinmerce ir thi* country. 

In Calcutta it is thus prepared: Tie.' iVuit Ik sh' lied Iw v,i»iiiiu; 
tho p«cda are crushed lietwoeii rollers, tin ji placed in linnpt n eK»il»s. 
and pressed in the ordinary screw or hydraulic' pre.j^ Tin oil thn ^ 
elftained is afterwards lujatcd with v^stei in a bn t)OihM' untd tho 
waUr Ooils, hy wliich means the mucilage and Hl))\jm« e nr<' Heparated. 
Tiio oil is then strained through tlan/iel and |>ut into <-iuo' ti'rn. 

Two jU'ii'cipRl kinds of castor Kctc.ls aro known, the largr and Ihc 
small: tlie latbr yichls the most <'il. Tlio b»Hi F>iih( iFidian castor 
oil is sold in Lontlviu as “cold Irawn.’’ Ti» soiae parts tA ^hl!o|K^ 
castor oil has boon cxtr;vete«l tin s.M^ds by alcolnd, but the. 

pioeosH is more expensive, and yields an inferior m ti< Ic. 

Castor oil is a viscid oil, gcucrally of n pale yellow coloui, c. 
ranseouK smell and taste. Itn specific grav’ty. occomifFg to S;iUKsnr» , 
is O’l'GT at Fah, Tho acid casle which ii Ponudinu'c. posra'KK* a 
may be roinov'cd by magnesia Ulorbardt). At about b l''ivli. it 
forms a yellow, solid, tnucq.acoot mass, lly c.<p<*siiro to tin* air, ii 
becomes rancid, thick, ut;.'* hisi drioi up, formuig u tnumjrarcMt 
varnish. It dh-solves easily m its own volume of absedute uleoho! ; 
castor oil and ulcebol cxcr.hso a umtuai solvent power on chcIi other, 
it is also soluble iii ether. 

Tharo are chiefiv tine'.' smts of cu-cor oil found in the T-omlnii 
murkoi; viz. the i)ii ovpn kscfI in London from dnpjoctc.d Kee<i^. li t'-t 
Indian oil, and tho Ani' iican or United States c^vstor oil. ik>Hior oil 
is imported in ii: s, barrais, hogsheads, slid duppers. It ir purified 
by decantation and tillr iihm, r.rd blcuchod by exjS'Huro to eun light. 

It is nyt qiiite dooid»'u how many kinds of bus castor oil containH: 
according to Gcih.vrdt severah hut Saalmullcr says only two. It iv, 
however, principally <jo:i<puctod of ricinohine^ with ]ier}iaps a litllj 
stoaruie and palmatiu ■, and an ‘'a^id resin. Its ultimate compuHitiou 
is shown by the following coinparativo analyBcs: 


Carb»M 

.. 74 00 

74 IS 

7f 

tiy<h(.^on 

.. 10 '20 


If ">:] 

Oxygen . . 

.. le 71 

14 70 

1 1 :io 

Total .. 

.. 100-00 

100-00 






ilAJTiSi CJiSISiLH, 


Castor oil seed is grown over the wioJe oi the NnM m 

Vim; !( ismtof a v^ry good (imh'fy, (he yield o{ oil 
Mllr hlMoP is Hie misi m) Dmssdg aj?d of 

The DeBMJO supplies the larg«;8t qiiauti'tj.^ *’' 

TJio castor oil plant is oxtonsively cultivated all over India. The 
fdarit is cultivatt)d at Lncknow as a mixed crop. It is sown in June 
iiy almost all tho villagers, not extensively, but principally for their 
own use. Its cultivation can be extended all over Oudo. The oil 


is exr.ructed by bruising tlie scoel and then boiling it in water; the uil 
is afterwards skiidmed elf. This is the only seed out of which tliu i,il 
is extraotwl liy boiling, as in this case it is found cheaper than the 
method used for other seeds, which is by pressure, T'he cost of tlic 
80 (id is one rupee j>or niaum), and tbo price of the oil from two to 
five Hccrs ])or rupee, according to the abundance of the crop in tho 
season, I'lic, proportion of the oil yielded is about half the weight 
of the seeds boiled ; it is only used for burning. 

In Cuttack the plant is grown all over the province, a good deal in 
patches of newly-eleurcd laud, in tlie jungles of tho Tributary SbUt s 
and Sumhulporo. The oil is used for burning mid culirmry j)ur|)osoi?, 
and also iiiediciuany. Ikiih tho native methods of extracting oil are 
wnHicful and tedious, and therefore expensive. European oil-presst 
and a knowknlge of some methods of clarifying the expressed oil, seem 
only to bo rcMpiircd to render the oil-sotHi crops of this exteusivo 
division of great value. There are 67,000 acres under castor (sil 
in tho Madras rrosidency, chiefly in Coimbatore. 5230 sacks of 
castor oil seed, ami 111,7^0 veltcs of castor oil, were imported into 
Toudicheriy in 1867. 

In a fcpt'it on tbo industrial employment of castor oil, by M. 
Darestc, published in tho third volume of the Eulletin at' the Aeeliuui- 
ti^ation Society of Paris, p. 3T9, ho states tliat from tho docinnonts Ijo 
had collected ho found that a hectare under castor oil yielded 1800 
kilogramim^s. The average yitdd from oil-palms in intertroi»ioal 
regions was only 900 kilograiumeH per hectare, uiid that of olives in 
the south of Europe but 600 kilogrammes. From subsi^quent re- 
Bi^arcbos ho considers that tho yield of oil from tlio castor oil plant 
would be even more, as ho calculated tlio yield at 0*62 per cent., while 
subsequent trials proved that 0*62 to O’CT could be obtained, diffe- 
rences which result from the mode of extraction employed. 

Castor oil is said to be adulterated sometimes with croton oil, to 
iiKToase its activity ; this is a dangerous sophistication. It is also 
mixed witii some cheap fixed oils. 


Kai’K Sekp.— From the seeds of Brassica campestris, Braaaica fuijnis 
(JVapa old/era^ Spenn.), annua and hiennU^ and other species, all 
natives of Europe, is expressed the colza, or rape oil. The plants 
are extensively ciiltivatoil in the manner usually adopted iu the cul- 
ture of turnips, and raised solely for their value as an oil-yielding 
plant. The seeds are perfected the second year of their growth. 
The oil is extensively used for machinery and for burning in lamps. 
Tho refuse cuke is a w’oll-known cattle food. 

The seevl is sown broadcast, in the month of July, xi^um well- 
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OTound and if possible during wet weather. Tina is the 
^ ffr the future plant It should be 8C*ra as turnip or cabbage 
^ I iH sown when it is intended to transplant the young plants. In 
tit mouths of September, October, and Noyembcr, the plants are 
takon from the eeed-bed, and transplanted for the future crop. Tlio 
Ik :kl is richly mai\ured with farmyard dung, sproiid broniicnst on the 
kind, and ploughed in. The previous crop is usually win'at. 

Tlio plants are then set out in rows almt 2 feet distant funn 
each other, and each plant 18 inches apiyt. In good soil, Ikr 
instance, laud partly broken up from old pasture, or from wood, ilic 
crop will bo much heavier, and rijmn more etpinlly, if planUtl nt a 
greater distance. It is usually planted in (tvery alkriiute furrow, 
but the manure plough is expressly coustruchid for broadtli tif fiu i ow. 
The plant is exceedingly robust, and soon recovers itself at Ur trims* 
planting. It thus remains permanently planted out imtil iJie montli 
of February, when the horse-hoe is set to work to piilvoriz<3 the m>i1 
after the frosts. Good careful farmers then add some ui titk ial 


manure to encourage the growth of the plant. The manure gnu rally 
employed is guano or rape dust, and the mpo cake, whicli pKxH i ds 
from the manufacture of the oil. Kapo cuko, indeed, is om of tbo 
very best stimulants that the plant can receive. After tlds Hjuing 
manuring, the double mould-board plough passe.s lad wi on the dnlls, 
BO as to liirow the earth well iij) to tiie stalks of the plants. 

There is another method, which is, to sow as the Scotch fanin rs ilo 
turnips. Sow in drills (manure in tlio drills k apply guano oi iumo 
dust, or rape dust in spring, and in damp weather. 

Do not transplant at all, but thin out, and culiivate as for S\M;d(3 
turnip seed. I boUevo the crop would bo us liouvy, and tin » \))v ijKc 
diminished one half, especially when labour is dour or .scarce. 'Dio 
after managomont of the colza swd is not difficult, but ri:(|uii(S 
attention. The seed, wlien fresh harvested, is »pl to Hweat iumI heuL. 
For this reason, careful farmers who wish to preserve tlio ( (dour and 
strength of the sample, generally stow the seed away with a sulhcnuit 
quantity of the seorl-pod or husk. These siihstances mixed through 
the heap, prevent its taking heat. The bulk must, neverthclcsH, bo 
repeatedly tuimed over, and the granary kept aired. The yii hi (*)!' 
oil, which is the ultimate and real test of tbo value of (he cro}>, 
varies exceedingly. This variation is not so much to be attribuh d 
to the variety of grain as to the nature of the soil, tbo gcniuJity of 
tho season, and tho care bestowed on the culture of the plant. 

Nothing more is done till harvest, which occurH towards the 
ttiiddle of July. Tho chief enemy of the rajxj-sced crop is liuil; tlio 
heavy rains of July are also often prejudicial. As soon as the 
straw and seed-pod become yellow, the crop ie reu<iy to cut. This 
is done by tho sickle, and the reapers place the crop as it is < ut 
across the ridges, so as to leave tbo air to circulate as much us 
possible. In from six to ten days the crop is ready for the flail. It 
is a seed that sheds itself with great ease, and must he haiidbd 
tenderly, or much seed will be lost. The crop is thresbod in tlio field, 
4 large space is cleared, and a sail-cloth spread on the grouiel. A 
light species of hand-barrow or cradle is constructed, and lined with 
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canm It is carried bf two persons across the held, and they gtither 
up the ebeavefi, which, as lightly as possible, they deposit in tie 
cradjo or hand-crib. When they arrive at the threshing place, tky 
simply overturn the cradle and Jeave the sheaves on the door. 

The least 5 ossiblc stroke of the flail finiificcs to dislodge the seed, 
After threshings the grain requires to be constantly turned in tho 
Btorc, or It will speedily heat, and consume tho strength of the oil. 
The produce of an excellent crop is half a French bushel, 25 French 
quarts (litres), to every perch of 24 square foet. In round numbers, 
the yield of the crop may. be estimatcxl at 25 bushels to tho acre, 
and it often exceeds this. The profit is so veflpy considerable, that 
for many years it was estimated that the Norman farmers paid rent 
and exptmses fr^iin tho rapo-scod crop alone. Tho land rent may 
be averaged at 1 franc tho perch, or 70 francs the acre, which 
includes all rates and taxes. 

If tho plant l>e culbivated too often upon the same soil, with-jiit 
adequate cliango of rotation, it will, as is often the ease with clove r, 
(logon orate rapidly, and produce an inadcijuato return. A crop whli h 
stuiids well and thick on tho land will not always turn out to bo tho 
bosli oil-brariiKj crop. The average is, that it requires 4 hectolitrofj, 
or 400 French quarts of seed, to give 200 Ihs. of oil in tho rough. 
The exprossiiig tho oil, facilities for purchase of steam tael, or w iicr 
power, and thu chemical processes connected with rectiticfttion, arc .til 
elements of the expenditure. It is generally believed that tJic Knghsh 
market cun be more readily and cheaply supplied by purchasing the 
grain in Fnincc, and crushing and refining in >higlaud, than by buying 
the tirti(‘h‘ ready-made for use in Frutico. 

Col /.a (ulturo extends through the regions of the uortii-west aid 
the phiins of the north, but is little knov. n in the south and tl j 
mouii tains of tho centre. 

The pr-nlaction of colza has declined in Franco, owing to the 
extensive vunployment of mineral oils. While there were in cull ir - 
in France wore than 300,000 hectares under oil-seeds in 1862 m 
1871 there were only 226,667 hectares, which produced 
hectolitres of seed. Seven-tenthB of this w ero colza. Deducting V , 1 iO 
hectolitres used for sowing, there remained 3,181,288 hectoliirt s to 
be converted into oil. As one hectolitre of seed yields on the aveiagw 
23 88 kilos, of oil and 38*11 of cake, this gives a total production of 
758,348 owts. of oil, of a value of 83,319,538 francs, and for the oil -cr.b > 
1,212,201 cu ts., worth 19,593,080 francs, together 102,912,618 frauc -. 
The (lepartuionts wdiero this oil-seed is princijially grown are Pas h- 
Oalais, Calvados, Seine Inferieurc, Nord, Bomme, Saone et Loire, a; I 
Eure. 

Tho currcTit prices of rape seed in tho London market in the 
beginning of 1877 were, for Calcutta brown, oOif. Gd. to 60«. per 
quarter, and for Ferozepore, 59«. 

Imports of rape seed into tho United Kingdom : 


Quartora. 

1810 81,745 

1850 107,028 

1300 260,403 


quwtdrs, 

1870 551,107 

1875 406,541 
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The following fignrefi 
Fraiicse at two periods, 
culture with oil-seeds. 


give the productioD| of oil and oil-seods in 
In 1870 there were 644,688 hectares under 


OlL'SEEUS— 

Colza, poppy, cameline,^ 

turnip, &o ^ 

Linseea 

Hemp beed 

Oils 

Seed oil 

Olive 
Hemp 


1852. 

1862. 

hoctolitrcg. 

lu'cC'Uln’H. 1 

3,.V2.LOOO 

4,122,330 j 

543,000 

s;>!..^m;3 

020,000 

022,300 

1,422,000 ‘ 

S28,s:.5 

240.000 ; 

144.000 1 

:u»o,i:>.i 1 


Mustard Seed. — A munber of spocios of this family aro (uiUivaU'd 
for their seeds in Europe, north Africa, aud northern and iniddU' 
Asia. By some the plants are referred to JJrassiat ; others continue 
them under Sinapis. The seeds of white mustard [Sinoj'iH atha, Linn.) 
are loss pungent than those of the black mustard {S. Imi an^ 

used in a similar manner. Dr. Masters cuumorutes S. chiunmn, 
S. (licJwtoim, S. PelcincnsiSf S. ramom^ S. gUmca^ and juurca among 
the mustards wlrich undergo cultivation in various parts of Asia, 
either for the fixe<l oil of their seeds or for their In rhage. Kr(»m 
15 U)8. to 20 lbs. of seeds of the white, mustard aio Kiifuirt d iur an 
acre. In the climate of Cali.f«»rnia 1100 lbs. <*f hkcIh havo hccn 
gathered from an acre. In China an oil is expri SHcd I'rom 
nnenm in incrcaeiug quantities all tlirongh the vall( ys of the Yaiig-1/.e 
and Han rivers. 

Very primitive machinery is used for the purj)oKe. The see Ik arc 
crushed, steamed, and put into wooden cyliuderb, usually ru.ado hy 
hollowing out the trunks of trees. The oil is sqtiee/.ed out of the 
mass, placed in coarse bags, by means of wedges forced •lown liy 
mallets, or by an arrangement similar to that bynu uns of wliicli jiih s 
are generally driven into the eartb. In tlic last ease watff jiowi r is 
sometimes employed. The oil is of a dark yellow colniir, and 
has a pleasant odour. It is used fop lamps, in cooking, and a.s a 
hair oil. 

Tho seeds of 8. nigra and S, alha, simply crushed and tlun sifud, 
constitute the mustard of ct>mmerco. The mixture ih conimonly two 
parts of black and three of white mustard flour, but the jiroportions 
tised by different manufacturers vary. For mcjdiciiial use tho black 
*>DedB are preferable for sinapism and other purposts. In ricli soils 
this plant is very prolific. Tho chemical constihients are a [K-ouJiar 
acrid fixed oil, crystalline sinapin, the fatty bina}>i.Hiii, uiyron-tudd, 
and myrosin. 

There aro two sorts of mustard : tho white mustard, which 'h grown 
for oilcake for sheep feed, and for green manure to bo ploughed in for 
wheat ; and the brown mustard, which is chiefly grow n for uh<; as a table 
condiment. On the marshy and wild coast soils of cast Lnglaiid it is 
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common to take thiee or four crops of brown mustard rmming, and in 
that way to pay for thd fee simpla of the land (from 60/. to 100/. an 
acre), when the opportunity is presfcnte<L The tillage required is next 
to nothing \ a shallow furrow is ploughed, the seed is sown broad- 
cast, a bushel of seed an acre, in April, and is ready for harvesting in 
June or July. The haul is generally sufficiently seeded to produce 
anotlier crop which may, perhaps, be gathered in the autumn of the 
bunw year. In England brown mustard oftou fetches from lbs, to 1/. a 
bushel, arid >10 bushels is no uucmnmon crop. White mustard is lens 
rernunorative and less speculative. 

Mu&tard srjcd is cultivated in many departments of Fi'ance, and 
espocuilly in the ^lord_, Pas de Oalais, Bas Rhin, and tho Chareut^'. 
The annual produce is about 660 tons, worth 6000/. Triturated in 
special mills, mixed with vinegar, and flavoured with w)mo coiuli- 
iiientB. it is delivered to the trade ready for the table. The quantity 
produced in France was stated in the Official Catalogue of the Tans 
Exhibition of 1867 at 3000 tons, of tho value of 2,000,000 /Vanes. 

Five ur six species of Simpis are cultivated throughout India for 
the sake of their oil, whieh is much ostoomed in tho country for 
cooking, for medicine, and for anointing the body, which it is sup- 
posed to invigorate. They are known as sarson se^. JJrassica junmiy 
Hooker, Sinapis yuncca, Lin., is largely grown in tlio soiitb of 
RusHia, and in the steppes north-east of tho Caspian Bea. Eight 
hundi'od tons of the seed are used in one factory annually for making 
niUHtard, and the seeds yield more than 20 per cent, of a fixed 
pl(;aHaut oil. 

Tho imports of coIswl and mvison seeds into Marseilles Lave ranged 
from 3i)0,000 to 660,000 cwts. of late years, but they have been 
declining; in 1B76 the quantity wea but 244,920 cwts. 

Ill 1872 there were sent from India to England and France 
1418 tons of mustard seeii 

Baffloweb Oil. — T his is a light yellow clear oil, when properly 
reflued or prepared ; it is used in India for culinary and other 
purposes. This oil deserves more attention than it has hithorU) 
received ^ this country ; and, if once fairly introduced, there is no 
doubt whatever of its becoming a staple import. It is used in some 
of tho Government workshops as a “ drying oil.” It is believed to 
constitute the bulk of the celebrated “ Macassar oil.” The seed ifl 
exported under tho name of Curdec, or saffiower seed. The Lucknow 
Fixliibitinn Committee furnishes tho following note: In Oudo it is 
sown in October, either alone, or at tho edge of wheat crops ; both 
light and heavy soils are adapted to it. It is cultivated in every 
village, but not extensively. There would be no difficulty in farther 
cultivating it to any extent. Tho oil is extracted by pressing. The 
cost of the seed, which is called “ Barre,” is 1 seers per rupee, and 
the cost of the oil from 3 to 4 seers per rupee. 

Besamb Seed {Sesamum twd/cum, Dec.), frequently called Til, or 
Gingely, This is an creel, pubcscout annual herb, from 2 to 4 feet 
high, uidigeuous to India, but propagated by cultivation throoghout 
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tbo warmer regions of tbo globe. In Enropo it is only gronni in 
sonic districts of Turkey and Orcoco, and oh a Rinall kw\1o in tlu^ 
islands of Malta and Gozo. It d(X?8 not succeetl well in the south ol 
Fruuco. From southern Asia it extends ciistward to dapan. wid is 
cuUivateil as far as 42’ N, lat. It has a wide range, Ixung grown in 
parts of South and Central Amcriea, Hritish Gniana, and the West 
Indies. In the former it is known as ajonjoli, in the West Indij s as 
oily sctxl, and in Demenira as w^anglo. When pairhed and puun.h d 
the seeds make a rich soup. Children aro very fond t)f die sec'ds, 
which have a milky flavour. In Egypt tln^y arc (aien al’tt r lieing 
baked in an oven and sjirinklod over bread and j.astry. The n Nidnal 
cake, ate tbo oil is extrewited, is also eaten kneaded with hon»'y. 

Benni seed, as it is called in parts cd Africa, is exteiiHively used in 
Oriental countries for aromatizing the church bread arul for 
proparati(»n of the renownid Chnlha, whicdi is raton during fnsjs i)v 
all Orientals. It consists of tlic finely powdfuvd m cds, whieli are’ 
mixed with honey, and ofteniirne-s also with sugar. 

The negroes use the soeds for making a sort uf beverage, something 
like codbi', by roabting and infusing them in wab r. 

Til seed is grown in the northern in-ovim es of Siam ; 50.(h)0 ewts. 
were sliippcd from Bangkok in 181)8, and VT.oihi ewK, vuhnd at 
188, OUW/., in 1870. Tiiero are 870,00(1 sens ujider cuilure witli this 
oil-seed in the Madras Presidciiey, chielly in (im (iodavciv. 'riin-o 
varieties of sesamo seed aro enliivated in India, Oio < d 

{Snffyi'iiijy the red or oarti-eoloun^d {KaJu-iil)^ and th-' hlack vari) ly 
(IW/cr) ; it is the latter whieh affords tho greater pro|)orl!«»n of tlm 
gingely oil of commerce. A second sort of srsanu cul, somelimcH 
ealloil “ rape,” is obtained from tho rod-se( d<‘d varii ty. Blai k sosanio 
is sown in March and ripens in May. Bed M.\sam<* Is not siiwe till 
•Inno. Tlie word sesame is said to lie. derived fn)Ui ttic Aruhie 

tmiuo of tlie plant. One of the a<lvantagcs of tie', culture oi '(ns plaut 
eum-i.its in its quick return of produce, «k it eomes b* pei fiH'limi willnn 
three or four months. Its capsules contain immerou,s snutll, liat s' eds. 
To collect thorn, the plant, when mature, is cut down, uiid slacked m 
h(*aps for a few days, after which it is exposed (»> the sun rinnng the 
day, i)ut oolieeted again into heaps at night. By this proe< ms \]u) 
eapsules gradually rijvjn and burst, and tho seeds fail out 'I’lic piiuit 
is found in sevotal varieties, aflbrdiug respect ivedy white, yellowish, 
reddisli-brow'ii, and black seeds. Tho dark seeds may he ileprived of 
a })ait of their colouring loattor by washing, which is sometimi's dune 
with a view to obtain a pale oil. The white seeds juodneed in Sind 
are reported to yield the finest oil. Tho seeds are largely onsumed 
as food both in India and tropical Africa. The island of Formosa 
grows a large quantity — 8700 cwts. were shipped in 187T and it is 
also cultivated in Zanzibar and Senegal. From tL*: latt<m French 
eoiony 600 cwts w(-i-c bhippe<l in 1870. '^rhis oil-Boed now alw) 
appears in tho markets of Bakol. Tho yield of oil from tho seed 
is about 40 to 60 per cent., and its specific gravity 0 0268. 'rhu 
Jaffa sosame seed is all oxported France, as it is much ttj)pro- 
eiatod there, and considered to ho of the best kind on aec cunt of its 
making fine oil for eating purjwscs. It fotcles the liighest pricea 
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of any in tho Marseilles market. The exports from Jaffa in 1862 
were 2320 tons. Fronl Syria there were shipped, in 1871, eesanio 
seeds of tho value of 23,G10Z., and from Gallipoli, in the same year, 
045 quarters, valued at iOSOl. From Lagos, West Africa, there are 
now largo shipments. The trade in the article only commenced with 
an export of ions in 1864, but in 1870 had reached 729 tons. The 
seed is there called Beuni seed. Tho chief place for the manufacture 
of sesame oil is Marseilles, and the importance of the trade in it 
may bo judged from tho receipts at that port, in metrical quintals : 



Year. 

From the Levant. 

From India and i 
Africa. ! 

Total. 



1K.55 

159,703 

190, .512 

350,215 



i8<;r) 

60,260 

259,510 ' 

319,770 



1875 

125,050 

297,67'J 

423,620 


Tho oilcake made 

from it in 

1875 was 440,000 c^vts., the price 

ranging from 11 to 16 francs the cwt. Tho quantities furnished by 
India alone in the last six years wore, in metrical quintals of 2 envts. ; 


Year. 

From Coromandel 1 From Bombay and 

Coaat. 1 Sind. 

From Calcutta. 



1870 

868,000 

29,100 

183,100 



1871 

258,000 

80 ; 

79,000 



1872 

224,200 

1,800 

4,000 



isva 

227,100 

14,800 

T.cOit 



IS71 

276,720 

130,000 ! 

56, 2<»0 



18:5 

364,500 

812,000 

50,300 



The follooijig were the price in 1875 at MarBoilles: for 

Jatfa, 48 58 francs, bn v/ii ; bVvron:aiid»;l, 35 to 40 fmnes, white; 

Kuriachoe, 37.^ to 43 frrnics; Bangkok, 35 to 48 francs; and Mozam- 
bique, 38 to 414 francs. The export of sesan>e oil in 1875 from 
Marseilles Wiis 2,500,000 kilograrnnuis, yr nearly lialf of all the seed 
oil shipped. The price ranged during the year fr.eii 67 to 80 francs 
for the iOO kilogrammes. The uil hrst expressed fronr the seeds is 
available for table use, and may be uschI for all tho purposes of olive 
oil. As its congealing point is some degrees below that of olive oil, 
it is oven more fitted for cool climates, Tho soot of tho oil is used for 
making Indhui ink. This oil is probably consumed to a greater extent 
than any other by the natives of Ijidia, and is second only to cocoanut 
oil in importance as an article of commerce. The residue, or cake, is 
oaten by tho potucr classes of India as an article of food, and it is 
greedily devoured by cattle. 

In Eastern Africa tho sesame grows everywhere on the coast, and 
extends for into tho interior, and is known as simsim. The seed is 
pounded dry in a largo mortar ; wiicn the oil begins to appear, a little 
liot w’atoi is pc , rod in, aiid ihe mass is forcibly squeezed by huge 
pestles ; all tbai: floats is thm ladled out into pots and gourds, and 
used for cooking. 
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From Siam tliore was cxyrorted in 1875, 13,193 piculs of tool seed, 

'^Tbc commercial value of giugoly seed in England is about 5(T«. to 
54^. for whke, and 45s. to 48s. for bro>v1i. 


NiUKR Sked.— Anotlicr oil-sced wliich enterfl into English coinracrco 
^ loin India for oil-crushing is the Bmall black seed of Oui^otia olei/t ra. 
Jt is commonly cultivated in Mysore and the Diccan. The oil is 
s^^•ec^-tastod, and is used for the same purt^so as giugoly oil, 
though an inferior oil. It is the common lamp oil of Upprr Tioiia, 
liiul is very cheap. The seed is sown in July or August, after tlio 
first heavy rains, the fields being simply })loughed, neither witMlmg 
nor manure being required. In three months from the lime of sosving 
the crop is cut, and after being placed iu the sun for a few days the 
t-eeds ore thi bed out v/ith a stick. The produce is alxuit two 
hiishols per acre. It is also called ram-til. It felehcs iu London 

ahuut 10s. per quarter. ^ i • it n i 

Tiic following quantities of vegetaVde oils were ma<lc in the liiiitcMl 

Staves, according to the Census returns for 1870 : 


OilB. 


, Castor 
j Linseed .. 
j Cotton -seed 
, Poppy-«ecd . 
! Ilapo-seoii 

j Cotton oilcake 


Vinantity. 

V ill tic. 

KaUooit. 


341.850 

690,700 

6,810,730 

: 7,239.773 

2.490,883 

; 1,. 517,218 

125 

1 37.5 

i;,350 

! 13,870 

tona. 

6,750 

; 115,000 


The. castor oil made was to the value of 593, 000 .h^Uars in 1850, 
and 320,370 dollars in 1860. Cotton-seed oil was only made, m 
1860, to ihe value of 741,000 dollars. i 

Marseilles is the groat entrepot for oil-sc«Hls, as the api^ndwt Uble 
proves, the quantities being in metrical quintals of 100 i oh., or 
220 lbs. : 


j Year. 

j 011-ae«i9. 

Yield of Oil. 

j Oi’.mke. 1 

1 1871 

1.7.32,430 

603,960 

* 1,1 2/., 470 j 

! 1872 

1,675,510 

561,890 

1,115,020 j 

' 1873 

1,912,330 

017,390 

1,291,910 ! 

1874 

2,070.630 

660,000 

i,iio,«;30 1 

: 1875 

2,228,280 

792,240 

t 1,436,011 


The progressive incrcaHC in the importations of oil-secds at Mar- 
Beilles has been remarkable, as is proved by tlic quinquennia re urns, 
in metrical quintals: 


1855 7.53, CHO 1870 

1S60 1,0'J3.070 

186.5 1.37G.770 


1,840.860 

2,228,i:80 
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Tbfl quantity and value of the various oil-seeds shipped from Indi^ 
is shown below : [ 


Year. 

Qtittntity. , 

Value. 


cwte. 

£ 

1871 i 

6,693,482 

3,407,25.> 

1872 

5,079,009 

2,702,018 

187:1 

2,739,792 1 

1,48.5,648 

1874 

4,401,094 

2.342,953 

1875 

! 6,629,930 i 

, 3.207,808 


(loLD OP Flbabuuk (Gamelina sativa^ Crantz), an annual herb, is 
cultivated in midrllo and southern Europe. It is roarlily gi'own aft(r 
com crops, yields richly even on poor soil, and is not attacked hy 
aphis. Thirty-two bushels of seed have been obtained fiorn an acr;-, 
and from these 540 lbs. of oil. The return is obtained w'ithin a few 
months. 

Tho gold of pleasure produces a finer oil for burning than the rape 
or innsiard, having a brighter fiame, less smoko, and scarcely anv 
smell. It succeeds better than any of the other crucifon)us oil 
on light, sliatlowg dry soils, and arrives so soon at maturity tliat in thi 
south of Europe it produces two crops in a season. In several ui 
tiie more northerly districts of tho Continent, as the north of France, 
Germany, and Holland, although it will not produce two crops in tho 
season, it is found very useful for sowing in June or the beginnijig of 
July, when otluT crops may have failed ; and wlicn sown in the early 
part of the season, it can bo removed in time to be sncece<led by 
turnips, grass seeds, i^c. Besides tho use of its seeds for oil, tlic 
stems yield a c’oarso fibre for making sacks, sail-cloth, Ac., and bcinc 
small, hard, ami diu ablo, are used for thatching t(3miX)rary erections, 
and also for nniking coarse f»acking paj)or. 

Tile seed may be sown in shallow drills, 10 inches ajiart, by thn 
old-fasluoncd plan of a quart hottle with a quill through tlie cork, 
and will be ready for the sickle some three months after sowing; 
the letuni of an average crop may be estimated as 000 to 1, I'ho 
Oamclina is understood to be a non-exhauster of tho soil, used ns a 
rotation crop, enabling old land to. recover itself in Rome measure : it 
prefers soil of a light sandy nature, and is very hardy, enduring 
both drought ?nid ^vet. Its usefulness consists in its quality for 
fattening stock of any kind. Two talilcspoonfuls of tho seed boile*! 
iu a quart of water will produce about the same quantity of thick 
jelly ; and this mixed with a siiflieient quantity and bulk of food will, 
it is considered, fatten the largest ox in a short time ; the chaff whicli 
is left, after thrt^shlng out tho Rced, is readily eaten by hoi*se8. 

In some countiics this plant is cultivated both for its stems, wliicb 
yield a fibre applicable for spinning, and for its oleiferous 
©specially in Plandei*s. Although the soils best adapted for its cnltim 
are those of a light naluio, a crop will never fail on land of tlio mosi 
iuferuu* description. It is usually sown in spring in March or April 
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and ill the autumn about August. Tho (quantify of seed rcmiirt d ]wr 
aero is U lbs. It may be either drilled or brondeast ; if dPillt'd, the 
rows must bo one foot apart. If sown early, two crops may frocpu'fitly 
Ic obtain^ in one year, os it is fit for harvestieg in throe months after 
tlio plant makes its first appearance. Tho seed is ripe as 80 (»n as tho 
pixls change from a green to a golden colour. Ciiro must then bo 
Ukon to cut it before it becomes too ripe, or much seed will l>o lost. 

When cut with a sickle, it is bound up in shoaves and 8tack( d ifi 
the samo manner as wheat. It is then put into a barn, and throHlud 
,iut like other corn. The oil is useful for burning in lamps, for 
(Iriisaing woollen goods, the manufacture of soap, lubricating muebi- 
iM ry, and for painters. It is said also to be beneficial in astluna. 

riuNTLOWBB-SEKD OiL (HeUantkuB aimuns). — The highly ornamental 
and extensive genus of plants to which this belongs derives its 
tific name from helwa^ sun, and anthos, a flower, on a4-coniit of tlic 
brilliant colour of tho flower, and from tho erroneous idti^i, pro- 
pagated by poets and others, that tho flowers always turned towards 
the sun ; hence, also, tho French name ionrneaoL It ap]>earH \a> ]k)k8( hb 
far more profitable qualities than have hetcn hitherto 8uppoH< <1, aiul luikv 
H cultivated with advantage and applicxl to many useful purpow's. 
The great variety of valuable properties Ixdonging to the sunflower 
seed has been more neglected than any other, whe n it ought to lx* pai<l 
greater attention to. No plant produces such fine honey and wax, 
and when the flower is in blossom Ixji s abound on it. A fi w yeai-s 
ago one or two farmers clearod nearly It)/, by their lioney alone. The 
produce will bo according to the nature of the soil and inodii ot 
cultivation. 

Tho sunflower has been long largely g^o^vn in parts of llussia for 
its oil, and the German farmers have lately taken up tlie cultivation. 
Tho plant grows readily^in most climates. From the stalks of the 
plant the Kussiaus manufacture a valuable potash, and the residui', 
after extracting the oil, is used for feeding cattb^, made into oilcake. 
The leaves go to manure the soil. 

Tho quantity of seed is much increased by dwarfing tho plants ; 
tho best manure is said to be old mortar broken tij). lie plants 
should be kept clear and free from weeds : tho quanlit} of sixal 
required is about 6 lbs. per acre. They should Imvo sufficient 
interval between them for exposure to the sun, as under such circuin • 
htunccs they become larger and more fully storeil with w cmI. The oil 
extracted from the seed is said to bo superior to both almond and 
*'livf\oil for table use, and for use in woollen factories, making soap, 
und caudles, and for liglitiug purposes. The b'-aves have been manu- 
iactured into cigars, possessing, it is stakxl, pectoral properties which 
might prove more efficacious than stramonium. The bb)RsoinH furnish 
^ I'rilliant yellow dye which stands well. 

The marc, or refuse of 50 bushels of seed, after the oil lios been 
f^xpressed, made into cakes, will produce 1500 lbs., and the sUilks, 
when burnt for alkali, will give 10 jHir cent, of potash. 1 he groeoi 
leaves of the sunflower, when dried and burnt to powder, make ex- 

‘J E 
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col loot fo^ior for milclir cows, mixed with bran. Sir Allen Crockdon, 
of Soul Grove, by Sov(;noiik8, for many years cultivated the sun- 
flower, for tho purpose of feeding his stock. The oil makes no.^t 
l>eautiful soap, particularly softening to tho hands and face, and is 
most delightful to shave with. The cake is superior to linseed for 
fattening cattle. Sheep, pigs, pigeons, rabbits, poultry of all sorts, 
will fatten rapidly u|>on it, and prefer the seed to any other; 
{)lieasaiit8 in particular, causing them to have a much more glossy 
plumage ami to bo plumper in the body. It increases the quantity of 
eggs from poultry fed with it. The seed, shelled, makes when 
ground very tine flour for bread, particularly tea-cakes. It will grow 
in any corner that may be vacant, and make all farms have a most 
agreeable gardeu-liko appearance. It should bo planted six inches 
apart, and about one inch deep, and when one foot high may Ijc 
earthed up ; it thou will require no further attention. Every ainglo 
plant will produce 1000 or more seeds; tho main head generally pro- 
duces 800 to 1000 seeds, and there are usually four collaterals, 
producing 60 to CO seeds oacli. But it is not the seed only that is 
K(j valuable, the stalk is useful also ; for by treating it exactly bko 
flax, it will produce a fibre as fine as silk, and in large quantities. 
Now that rags have heciomo so scarce, arising from the very ii# 
preccdoiitcd denuuid for paper, tho stalk might be used for paper 
making. On some grounds two crops may bo growing at the same 
time; when the faiiner has given his early potatoes a last hoeing, 
he can plant his se('d Iti iiedics apart in tho ridges. The Chinew 
liavo it by tlmusands of tons, and worship it. There can be no 
doubt that many of tlioir silk goods liavo a largo portion of sun- 
flower fibre in them. According to Boussingault, some oxperimonl^ 
made by M. Gauzac of Dagny gave tlie produce per acre of seed at 
16 ewts. 3 qrs. 11 lbs ; tbo oil p< r aero, 276 lbs., being 15 per cent., 
and the cake 80 per <mnt. Next to poppy-seod oil, sunflower oil burmi 
the longest of any in e«|ual quantities. The seeds vary in colour, 
lieing either white, grey, striped, or black. From them is expressr' I a 
palatable, clear, and flavoiirlt'ss oil, the demand for which in Bussia ib 
very great. It is exporbul from St. Petersburg at about 10s. 6d. tin 
cwt., and is said to bo oxtensividy used, like cotton-^e^ oil, aft^ * 
purifying, for adulte.rating olive or salad oil. In Russia a consider- 
able quantity is grown for oil pressing. The plant is largely culi:- 
vated in Kiels, and Podolia, eastward on the black soil lands ; tho 
stalks are used for fuel. The manufacture of tho oil, which 
formerly coiifine<l to the government of Voroneje, has recently bcou 
oarnod on in that of Saratov, and in the town of that name there 
were in 1867 at least 30 oil presses. Mr. Alexander Knoblocb, of 
Sarepta, has one worked by steam power. The seed is supplied by 
tho peasants of the neighbourhood. The production in Russia in 1867 
(including a few other miscellaneous oil -soods) was officially stated ft 
335,000 cwts. At Voroneje 6000 to 8000 poods (of 36 lbs.) of eeed'^ 
are produced. In Russia tho seed sells at about 40 copecks the poo*!. 
(»r 2 roubles 60 copecks tho cbetwert ; the oil at 34 to 4 roubles the 
pood. The following practical instructions may be given to produce 
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tliL* plant in perfection. There is rotjuircd % light rich soil, as un- 
shadowed by trees as jwseiblo. The earlier the seed can be got in 
the ground the bettor, the end of September or the Wgiuuing of 
()ctol>or, as the crop will be ready to liarvest the latttT part of 
February, which will be of the greatest importanee to growths. The 
necessary quantity of seed required for an aero depends on the con- 
dition of the soil, and varies from 4 to 5 lbs. ; but of course it is 
advisable to sow a little more than is actually wanted, to provide 
against accidents. The seed should be drilled into tlio ground ; the 
distance from row to row 18 inches ; tlio plaids to bo thinned out to 
30 inches from plant to plant ; and the mnnbor of plants at tliis 
distance would be about 11,000 per acre; at 18 inches from plant to 
plant 26,000 per acre; and at 12 inches from plant to plant 32,000. 
The produce varies considerably, according to the state of the soil, the 
climate, and the cultivation that is employed ; hut the average <iuautiiy 
of seed may be taken at 60 bushels per aero, and the yi»dd of oil at a 
gallon per bushel. 

The seed varies in relation of husk to kernel from 41 and 00 
per cent, of thi^ former to 40 to 59 of the latter, and the percentage 
of oil between 16i and 28 per cent. On tlic average, however, about 
^8 per cent of oil may bo obtained by (‘xpression. 

Candlk ' Nuts, — U nder the name of candle nuts there an^ imported 
into this country an oil seed, the bard fruit, eitlier in the sliell or 
broken, of tho Aleuriten triloha and A. Molnccmm. The Frencii call 
them Bancoul nuts, and in tho Pacific ishinds they are known as 
kiikui. Aleurites triloba is a native of tlie Malay islands and Assam. 
It is also cultivated in Lower Bcmgal. ^I’lio kernels are much relislied 
there, having the taste of Liiglish walnuts. 

Two or three species arc known, spread ov<>r tlic Mohicca Isiaii'ls, 
Ooylon, and the archipelagoes of tho Pacific Ocean. It xs^ very 
common in tlio forests of Cochin China, New (Caledonia, lahiti, 
Reunion, &c. Tho fruit, produced in abundance, falls to the ground 
wlion it has arrived at maturity^ This nut is comjxwed of a hard and 
ligneous shell, containing an oily kernel, of which tho following n 
tlie composition ; 

Water 

Oil 

Nitro^onoue rtiibatancos . . 

Non-nitrogenoua Bubstanoes 
Mineral matters 


5 000 
02-175 
22-053 
r,-h27 
3 :m 


100-000 

In ite normal state it contains ; 

Nitrogen 3-625 per cent. 

According to this analysis, the kernel is rich in oil and in nitro- 
genous substances. It is worthy, therefore, of attraeding the more 
prominent attention of manufacturers and agriculturists. 

The nuts analyzed came from Tahiti. The French Minister of 

2 E 2 
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the Marine distributed <;bem to several manufacturers of oil, in ord® 
to experiment on them in their factories. The following is the com» 
position of the oilcake : 


Water 10-25 

Oil 5-50 

Nitrogenous Bubfltances 47 '81 

Non-uttrogenuus substances 24 • 04 

Phosphoric acid 3'68 ) 

Potash 1*53 [ 12-40 

Magnesia, lime, silica, Ac. .. 7'19 ) 

100 00 


In its normal state it contains : 


Nitrogen 


7-05 per cent. 


This analysis shows that the cake is rich in nitrogen and in phos 
phates. It would be still more so if it did not contain a certain 
quantity of the remains of tho shells, which could not be completely 
separated from the kernels. Monsieur Ed. Nay obtained from tho 
kernels 55 to 57 per cent, of oil, 40 to 41 per cent, of cake. From 
these results, it must be admitted that the cake which is manufac- 
tured from perfectly shelled seeds might contain up to 9 per w'.ht. of 
nitrogen, and 4 per cent, of phosphoric acid. It would therefore bo 
a good manure of groat value, superior even to ground-nut cake. It 
is not good for cattle food ; at least, it must be supposed so. Tho 
oil expressed from the kernels is purgative, and could not tlierefore 
servo for alimentation. For lighting purposes it is superior to colza 
oil, and can bo burnt without undergoing puriheation. A simjile 
filtration suffices to render it clear and limpid.* It also appears that 
this oil is very siccative, for when applied in layers on the hull of a 
ship it preserves it for a long time from every kind of change. Some 
interesting experiments were made for this purpose on some meu-of-war 
in ( 'Ochiu China and at ( luiaiia. Unfortunately the hard shell of tho 
caudle nut presents groat difficulties. This nut only contains 33 per 
cent, of kernel. Tho remainder is tlic hard shell, which is probably 
useless. It Ihoroforo results that on account of the high price of 
freight from tho places of production it cannot bo imported whole. 
Tho shelling must be performed before its shipment. According to 
the experiments made by Monsieur Ed. Nay, this husking is a very 
laborious operation, on account of the excessive hardness of the shell ; 
nevertheless, it may suffice to make known the interest which attochoe 
to this question to excite tho emulation of inventors. He who con- 
structs a simple, cheap apparatus, which can be transported to the 
colonies, to perform the desired work, will probably make a good 
thing of it and render a signal service to commerce. 

A larger quantity of oil is obtained from tho nut, and with much 
loss difficulty, if, after the roductioii of the kernels into a coarse 
powder, by means of a pestle and mortar, roller, or hand-mill, tlrcy 
are submitted to a low heat. For this purpose a water bath is ustnl, 
care being taken to constantly stir tho powder with a wooden 

* The Nukuhiviaus light thfir huts with thor^ry oilyeamlle uut ( 
ihi'eaded ou a skewer, which does uot give Uietn much trouMe. 
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in order to diffui?€ tbo heat equally throughout tho whole mass. 
When the substanco is gufticiontly hoah>d, it js phvoed in cauvas 
jiud sttbniitted to pressure. Tho oil osoapos with tniich more facility, 
the heat having? ct)agulak‘d the ulhunioii: it is clear and oiui l>o 
immediately hitered. The oil may also bo prepared by proviously 
roasting the nuts in ovens. When they are broken, tho kernel then 
HOitfuates very easily from tho shell, which is not tho case M’ith tlic 
r,k,v nuts. In the lattor case tho fragments of k«<rn.d arc Hojmmb d 
with tlie point of a knife, which caufies a groat ot timo, Tlio oil 
which is obtained after this roasting is of a nmeh darker ivdour thim 
that which is extracted by tho preceding process. Iti all ohsoh, (1h^ 
kernel must bo complekdy separated frmn its oiitrr shell, for in 
crushing the whoio together, an enormous loss is lajK-rienced. riie 
following ai'O tho returns which were obtained, and with a stronger 
prosHuro a larger (quantity of oil would result: 221 lbs. of whoio 
lints give 4 lbs of ketnels ; 224 lbs. of kernels pnsluce GO quarts <»f 
oil. 

At the Sandwich Islands, where it n> prepared in largt> quantities, 
this oil is 40 per omit, cheaper than linsced oil. In oomineree in the 
Pacific it is designated under the mime of Kukui oiL The oil of this 
nut has many useful applications. In tlic arts, it may l)c em ployed 
in painting as a drying oil; afkr having boon Isjiled. it dries eoin- 
plotcly at the end of six hours. In tlio manufacture of soaj> it would 
replivce at Tahiti with groat advantage the cocojinnt oil wliich is usoil. 
It is excellent for lighting purposes, and hums without thi^ uaploasant 
(xlour which cocoanut oil gives out; it has not, like tho latter, tho 
disadvantugo of deteriorating the lanqie; lastly, it give's a very bril- 
liant light. It may bo reckoned among the drastics purgaiivrK. Very 
good effects arc obtained with a dose of 15 b) 20 gramincK in uii arf>- 
matic potion. It i« said to bo used in Java at tahhi, whieli must 
do^Kind on a special mode of preparation, that is to i^ny, the frosh 
kernel has alone been subruittod to proHSuro. It will tlius be hocii 
tliis oil merits being prepared in Oceania and in Now Oabd' uia, 
Indigenons to those islands, it grows everywlioro , on tho tops ol tbo 
mountains, where it appears to be most c<umn<»n, on tho sloping and 
inaccessible parts, in deep ravines, in fresh and fertih vTclloys It 
is very abundant up to a height of 2700 fiM^t; above thai, it, becuiuos 
rare, and disappeai-s complotoly at 4000 foot. 

Titk Japan Wax Tokb. — I n Japan a cainsiderablo quantity of Holhl 
vegetable wax, which molts at 128® and congeals at IJ2 , is obtained 
from the seeds or berries of several species ot that which is 

moat generally cultivakd ix tho Khuti suGccdanm. ilda is growii 
amongst vegetables more or loss extensively almost ovcrywhoie in 
Japan, especially in the western provinces from tho south northwards 

to the 35th degree. , i /u 

The lacquer tree {B. vernicifera) alsr* yudds the wax, and differs but 
little in appearance from the other species, except that its goographn al 
limit extends fartner northwards, being at 38' . The Bhu8 sylvcHim, a 
wild species, is also utilized for the purpose. Tbe cultivaUd HpecmH 
waa originally inaportod from the Loo Choo islands ; tho growers now 
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distinguish seven different varieties of this tree. The wax tree grows 
in great abundance on ’the mountainous declivities of the province of 
Kinas, and in Hiozo, Hizen, Simabara, Chutugo, and Chekusin ; the 
fields are hedged in with it. The seeds, which ripen in October and 
November, are of the size of a small pea, and united in bunches ; the 
fat or wax is lodged between the kernel and the outer skin. When 
gathered they are exposed to the sun for a few days, and then stored 
in straw. When they have attained their proper maturity they are 
freed from the stems by threshing with flails of bamboo. They 
are crushed and winnowed, steamed, placed in hemp-cloth bags, 
steamed again, and afterwards pressed in a wooden wedge press all 
by hand. In order to facilitate the flow of the solid oil or vegetable 
wax, a small percentage of oil from the Pirella ocmoides, Lin., is 
added. The raw products form on' cooling a coarse greenish, tallowy 
mass, which is remeltcd in an earthen vessel witli water and ashes ; 
the yield is about 16 per cent, of the berries used. The wax is 
reduced to small scraps by means of a kind of planing tool, then 
washed and bleached in the sun and air, when it assumes a pure white 
colour. It is much used in Japan for candles. Tlio exports of tlii« 
wax from Hiozo and Osaka were 7410 piculs in 1874, and 10,050 piciib 
in 1876. Prices ranged between Hi and 8i dollars per piculi Tho 
consumption has greatly fallen otV in London within the last few years, 
owing to previous high cost of the article, which induced buyers to 
substitute paraffin and other chca})er materials, and even the above 
low prices have not left a profit to shippers. 

The wax is now generally prepared in large square blocks or cakes 
of 133 lbs,, in place of the old saucers or round cakes of from 4 to 
inches in diameter and i inch thick, by which a saving in freight is 
effected. Tho value of this wax, shipped from Hiozo in 1876, was 
93,277 dollars; from Osaka, 956 piculs, valued at 8986 dollars, Tho 
total value of tho Japan wax exports were, in 1874, 216,642 dollars; 
ill 1875, 186,244. Of vegetable tallow there was exported from Kew 
Kiang in China, in 1875, 2747 piculs. 

POPPY-SBED Oil. — Tho seeds yiold by expression about 50 per cent, 
of a bland and very valuable oil, of a pale golden colour, fluid to within 
10° of tho freezing point of water. It dries easily, is inodorous, of 
agreeable odour, and partially soluble in alcohol. Tho seed is worth 
about 61«. to 53s. per quarter in tho English market. By simple 
exposure to the rays of the sun in shallow vessels, the oil is rendere^l 
perfectly colourless. It is expressed by means of a heavy circuUr 
stone, placed on its edge, made to revolve by a long lever, and the 
apparatus is worked by draught bullocks. 

Mr. Bingham furnishes the following note: “The seed has no 
narcotic qualities, but has a sweet taste, and is used, parched, by 
the lower class of natives as a food ; it is also much used by the 
sweetmeat makers as an addition in their wares. This and the seed 
of the Teel (iSie^awiMW orienlale) are the only oil-seeds, with the excep- 
tion of the cocoanut, which are used for that purpose. It produces, 
under the native method, a clear limpid oil, which burns very quickly 
About 30 per cent, of oil is generally extracted, and the cake is tlieii 
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solil as a food to the poorer clftsses. The oil soils at about 6 seers 
j>cr rupee at Shahabad. The i>ro(luction of this seed is ouly limited 
by tlie production of the poppy. 

“ In Oudo each ryot bows from two to four boegalm in the month of 
(Vtober. The oil is extracted by the coiniuoii native presN. The cost 
(,f the seed is 10 seers for the rujK^e, and the oil sells for 3 soors 
(Vr the rupee ; two-fifths of the weight of the oni])loyo(l in about 
the proportion of oil yieldod by tho native pnx'CKs. The poppy sochI 
is oatoQ by the natives made into swoctmt ats, [irovuled tlio opium has 
boon extracted from tho seed vessel, otlierwiso it is bitter and tiar* 
cotic, and under these circumstances tho oil extracted is also bitter. 
Used for cooking and burning. ' 

Of poppy seed from India, the United Kingdom rec* ives tlie greatest 
share: 286,390 cwts., and worth 157,513/., in 1875. Fiance took 
115,728 cwts., valued at 63,649/. This < xp<*rt Inulo is alniust entirely 
ei.nfiiied to Bengal, only a very small quantity being shipped from 
liombay. 

In Franco tho poppy occupies an extent of 17,078 hectaros of laud 
in tho region of the north-west, being grown for its seed. 

Melon Seeds (Cucumifi melo ). — Under the local name of “ petit 
beraf ” large quantities of these seeds are collecled in various parts of 
Africa, as in Senegal, Abeoknta, TIh'v yield 30 pn- ernt. of a 
very tluid oil much Uk<^ olive oil, which is used for food and foi soap- 
making. The production in Senegal in 1860 was 62,36!> kilos., selling 
at 20 to 30 francs tho lOO kilos. In China no less than 12t<5 pienis 
of melon seed valued at 3461/., were shipped from (’iietoM m 1H75. 
The oleaginous seeds of other cucurbitaceous plants are also used ; 
one ealled the “ gros beraf” is the produce of CucurbUa ininxjr, and 
called by tho natives iam-bosse. 

Fhvsic Nut (Cu»'c’a8pur{/«rjrf, Liiull. ; Jair<>j)ha Cwmm, Lin.), d hi^ 
small tree or shrub is grown in Brazil, the Fast and West Indn s, and 
West Africa; but the principal seat of jinMbictiou is the (’uja; Verde 
Inlands. In the tropics, hedges and «mclobures are made witii this 
shrub, as cattle will not toucli tho leaves. Th<j seeds are excessivoly 
drastic, hence their general name of purging nuts. 

This plant grows in abundance at Casamam a. ami Uaboon and other 
parts of the African coast could supply this oil s<}e.<l. 

The bush from which tho seed is obtained is readily ineronseil 
by cuttings, which rapidly take root. The seeds are tliree or t«)ur, 
contained in a thin skin, which is black ; the seed is ot tlie sumo 
colour, and grows in bunches ; the stems ol the buKiies are not strong, 
hut they answer excellently for fences, with split bamboo tied on 
each side to keep them straight and together, mkI the great a<l- 
vantage is that no kind of cattle eat them. The seeds are collected 
and the oil expressed in the usual way. 

The oil obtained from the seeds is chiefly useil for lamjis, and also 
in cutaneous diseases and chronic rheumatism. The Chinese boil tlio 
oil with oxide of iron to make the black varnish used for coating lioxes, 
The oil is viscous, of a deep yellow, with a density of 0*918. 
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This oil has been frequently imported into England as a 6iil> 
Btituto for linsecMi oil. The colour is somewhat paler ; it answers 
equally well. Quantities of the seeds are shipped from the arcliipc la.To 
of the (Jape Verde Islands ; the average export from thence is about 
100,000 hectolitres annually ; they are sold at the port for 5 frauus 
the decalitre. The seeds are known under the name of Pignong 
d’lnde by the French, and Purgucira by the Portuguese. 

The following shows the quantity of tliese seeds raised in 1869 
in the Cape Verde Islands, the chief locality of production ; 


Tons. 

^t.Jago 15,750 

Fo <40 tK)0 

liona Vista 22 


16,672 


An oil obtained from another species in India (Jatrojjha ghma, 
Vahl.) is also used locally in medicine and for lamps. In apj)earaiictj 
aTid consistence it resembles castor oil. The seeds of other species, 
*/. iiiultijida and J . jjus^ypifoliuSy are also purgative. 

CuoTON On.— This powerfully cathartic oil, well known in this 
country for its modiciual properties, is prwurod from the seeds of 
Croton iojliim, a small tree, native of Hindostaii, Ceylon, 04 id tbo 
Moluccas. The oil is obtained by grinding the seeds, placing the 
powder in bags, and pressing tboni between plates of iron. The oil is 
then allowe(] to stand fifteen days, and afterwards filtered. The 
residue after ex])ression is satimated with* twice its weight of alcohol, 
heated on the sand bath from 120*^ to 140^ Fahr., and the mixture 
presso<l again. Tbo alcohol is distilled off, the oil allowed to settle, 
tiiKl filtered after a fortnight. One seor (2 lbs.) of seed furuislies 
11 fluid oiuices of oil; G oz. by the first process, 5 oz. by the socuiul. 
8t)metime8 the seeds are roasted before they are compressed. The 
Roedfi of C. Boxburghiiy G. Tavana, and C. oblongifoUus have similar 
purgative properties. So powerful, purgative, and emetic is this oil, 
that one or two drops arc sutricicut for a dose, 

( hi IN BSE Oils. — A mong the vegetable oils in China ore cabbage oil 
or rajm ; Tung oil, from tho berries of Dryandra cordata ; ground- 
nut oil (Arachis) ; til seed {Sesame orientale) ; tea-seed oil, from Thea 
viridis ; oil pea {DoUehos viridis) ; and tho oil bean {Soja hispida), 
Tlie latter product forms a considerable article of commerce in China. 
This pulse oil jioHBesses a great analogy to the ordinary edible oih 
of wmraerco ; its odour and flavour are agreeable, and it is useful for 
burning. Exposed to a low temperature it becomes pasty, and re- 
sinitios nvpidly when expose»l to the atmosphere. Being a drying oil 
it might serve to replace linseed in some of its uses. The plant bo^ 
th<; eliunmter of a shrub, it branches near tho ground, and attains i 
height of from 3 to 4 feet. It yields about 18 per cent, of fattj 
nuUtcr, and five Chinese regularly obtain 17 per cent, of oil from it 
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There aro seyeral varieties of this bean, white, yellow, and green. 
The yellow aro mode into a fermented mass, or cheese, CixWal tan -fir, 
by macerating them in water and pressing them into a caki‘, adding 
li’nje and salt to prccipihito tlie caseino, wliieli is obtainoil in the 
form of a jelly. It is chietly cultivated in the north of Oiiina, parti- 
cularly in the province of Hhantnng. Upwards of IhHH) junks are 
employed in its transport to the southern j)orts. From Che-fi)o tlu'n' 
were exported, in 18G9, 242,224 piculs of bean-eake, aial 5.^70 jdenls 
of bean oil, and about 10,000 piculs of the cake were im{»orl( d into 
Foo-Choo-foo, valued at 42,000/. The cake is not only used for 
human foi)d and for stock, but also as manure. 

In the Madras Presidency in 1870 tlieio wore 1,018,(100 ju'n s 
under culture with oil-seeds, consisting chietly of tlie fidlouing : 
50,000 acres under rape seed in Tinnovtdly ; 07,000 aen s wUh ihe 
castor oil plant, chiefly in Coimhatoro ; 870,000 chietly under gmgrly, 
vtc., in Gwlavory. 

Oil of Bbn. — From the seeds of two species of a leguminous 
plant, Moringa aptera and M. ptcriigoapirma, is obtainiMl an oil \\hi«di 
is valued for its fluidity. It is mild, almost colonrloss, docs not turn 
rancid, and is of a pleasant tiisto. The oleine, when sepurab d from 
the stearino, is highly appreciated by watchmakois, and also by 
fumers, as it rcUins the most fugaceoiis odours without diminisliing 
their softness. Hciico it sorv’cs to fix the (slorous }»rineipl(5H of 
certain flowers, such as the tuhorose, tho hclioiropo, and the jasmimn 
It is, however, rarely to bo met with pure in commereo, and is gerjf- 
lally replaced by virgin olive oil. One speeien ol tho tre e gious in 
several of the West India islands, whilst the other, M. nptrra, is found 
principally in Egypt and India, whonco small cpiantitu s oi the seeds 
are occasionally imported. 
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THE PRINCIPAL FRUITS OF COMMERCE. 

Vine Coltchb and thk Gbapk. — The culture of the grape for the 
parpoBo of making a beverage from tlio juice is, literally, as old as 
the Lilia” — it dates from the era of Mount Ararat. The vine is now 
grown in almost every portion of the inhabitable globe, but thrives 
best between 32° and 50° of latitude, the most favourable location for 
a vineyard being the southern declivity of a hill. Hitherto the Inst 
wines liave conic from soutbrnn Europe, Madeira, tho Canaries, and 
the Cape, In Grceco, Hungary, Italy, Portugal, France, Spain, and 
parts of Germany and Switzerland, as many persons aro employed in 
The ( ulture of tho vino as in all tho other agricultural pursuits. 

In tho United Kingdom tho grapo seldom ripens well in the open 
air, although very fine hothouse fruit is raised. Still there is a large 
import of fresh grajics from the Continent. 

The imports of grapes into tho United Kingdom have been : 


Year. 

Quantity. 

Value. 


bushels. 

ii 

1860 

09,5.53 

64,154 

1807 

; 85,226 

j 78.000 

1868 

94,213 

1 '67,170 1 

1869 

I 102,670 

' 74,701 1 

1870 

142,723 

87,410 


The official returns since 1870 do not particularize grapes. 

Of dried raisins wo take for consumption in tho United Kingdom 
from 850,000 to 400,000 cwts. pei annum, and of dried curranw 
870,000 to 900,000 cwts. 

The muscatel grapes are those which by a costly process are made 
into “Pasas” or Malaga raisins. There are various qualities, which 
range in the following order, and of which the range of prices ruling 
in 1871, for cases of 25 lbs., show the comparative values : 

Francfi. Fraocf. 

Prepared for America 8 Imperial 20 

Choice .. 9 English, third quality .. 18 

Superior 11 ! „ second „ .. ..22 

Koyal 15 j „ first „ .. .. 26 

The exports were 23,178,120 kilos, in 1870. 
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la 1871, 126.750 cwts. of box raiBins were shippod from Malaga, 
and in 1872, 663,023 cwts. The number of boxes seat to the Uuited 
Kingdom in 1872 was 374,919. The average of tlio five yeaiH from 
1867 to 1871 was 181,077 boxes. 

The green grapes {IJva porron) are gathered almost entirely in the 
provinces of Granada and Almeria. These largo and oblong gra])e8, 
with a thick skin, arc sent, still green, during the mouths of August 
aud September to the north of Europe, packed in barrels of 50 or 
100 lbs. weight, and filled with sawdust to prevent bruising and 
lH!coming mouldy. The exports from Malaga were 10,076 barrels in 
1870, and 18,224 barrels in 1871. 

There are imported into London about 35^)00 barrels (of 50 lbs.) 
of Spanish or Almeria grapes, which are sold at auction by the fruit- 
brokers. This is exclusive of tlie Lisbon grapes (of which there are 
no available figures), aud the large imports din'ct to (^jvent (iurden 
market from the Continent. The cargoes arrive nt iliOhn nt times 
from about the last week in May to August. The following luive Ix'en 
the quantities of raw fruit (not otherwise described) impoiitd into 
the United Kingdom, which include pine-apples, imdons, applies, 


1 Year. 

Quaiuiiy. 

, VulU''. ■; 

j 

hiisluls. , 

1 ^ ' 

1887 

237.. 598 

i:>9,lt79 

1808 

337,631 ! 

160, 3K« 

1 18<;9 ! 

303,565 i 

I 15<m;19 

1 1870 i 

252,228 

i 131,9(;7 ' 

1 1871 ! 

1,128,568 ! 

.5: >6, 107 

1 1872 : 

1,691,703 ! 

1,021.685 

I 1873 

1,324,608 

7‘;2,710 

; 1874 

2,622.914 ' 

1.109,9M 

1875 

2,220,112 

9S6.21S 


The quantity of wine taken for consumption in the UniUxl Kingdom 
has becfl as follows : 


Year. 

CaliotM. 

I V r Hrtul 
of e<jpuUti<»r». 

1845 

6,736,131 

0-24 

1850 

: 6.137.222 

0-23 

i 1855 

, 6,296,439 

0-23 

' 1860 

i 7.358,192 j 

1 ()-23 

1 1865 

! 11,993,760 ! 

i 0-40 

1 1870 

' 15,079,8.54 ! 

1 0-19 

1 1875 

17,243,942 

! 0.53 


The following figures show the exports of wine from some of the 
principal producing countries : 


France, 1875 373,000,000 litr«*i (IJ 

8pain, 1875 140,807,000 „ 

Portugal, 1871 31,056 pip« .s of 115 gullw. 

Italy, 1874 352,195 Koctolitreii of 22 galln. 

Greece, 1874 481,057 oequen. 
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Tho extent of land under culture with vincB in some of the principal 
wiue*growiug oountrios, according to tho latest returns, was : 


I 

I 

I 

I 

Frrmco 

Alpiria 

(ieriiiHu Kiiipi-fo 

Jiavaria 

Wurteuiburg 

Auetria 

Hungary .. 

Portugal 

6j»am 

Greece 

Roumania . . 
Croatia 

United States .. 
Cape Colony 
Australian colonies 


Year, 

A eft's. 

1873 

6,379,309 

1874 

45,660 

1873 

335,064 

18t33 

54,653 

1875 

.58,579 

1875 

391.935 

1873 

998,558 

1873 

469,064 

1875 

1,000,900 

1873 

123,550 

187.3 

247,000 

1878 

162,642 

1875 

2,000,000 

1H75 

18,177 

1876 

16,000 


Frame.~~Tho vineyai-ds of I'muce form a very important part of 
the agriculture of the country. Tho vine is cultivaU^d in the dontli, 
in Burgundy, and tho borders of tho Moselle and Garonne. The vine 
covered, in the close of tho eighteenth century, an area of a little more 
than 1,^600,000 hectares, now it extends over about 2,500,000, very 
unequally distributed in sevonty-soven -departments. 

Kvciy year above 6,000,000 kilogs. of grapes enter Paris, bringing 
to tlio luimicipality a revenue of 800,000 francs, arising from tho 
octroi duty at 6 ‘75 fi-ancs per kilog. Between August, 1873, and 
August, 1874, tho eommission houses received 3,600,000 kilogs., and 
1,600,000 kilogs. were sold by auction, making a total of 6.000,000 
kilogs. 

The vine occupied in France, in 1871, an area of 6,043,000 acres, 
or more than 4 J per cent, of the total surface of tho comitiy. The 
])r^sluction of s^dne was 59,025,680 hectolitres, roughly valued at 
02,000,0001. The average produce per hectare wtis 24*42 hectolitres, 
and tho mean price 26*27 francs. The average retiirn per hecUire 
being 641 42 f/ancs. The departments where tho production of wine 
w'as largest wore; 


HerauU 

Chorente Inferieure . , 

Giroijde 

Var 

Charento 

Aude 

Gem 

Card 

Indre et Loire . . 

Ijoi re Inferieure 

C^to'd’Or 

Vienno 

Lot ot Garoime 
Saonc et Loire . . 


Hectolitres. 

9.681.000 
5,2,'55,000 

8.689.000 

8.323.000 

2.833.000 

2.583.000 

2.341.000 

1.799.000 

1.566.000 

1.256.000 

1.247.000 

1 . 200.000 

1.104.000 

1.025.000 
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These 14 departments, of which the first 8 arc sitnateil iu tho south, 
furnish of thomsolvcs 60 per cent, of the toUl produce. 

Taking the value of the yield, the departments do not stand in 
ilie same order. For iuHtanco, tho most productive are (reckoning in 


lillions of francs) the following : 

Kl ATli R. 

Hcrauit 

.. 196,000.000 

(lirrmde 

.. 166,000,000 

Cbarenio Inferleure .. 

.. 105,000,000 

Chaieute 

.. 57, 000, (too 

Var 

56,000,000 

Indru et Loire 

.. 47.(K)0,(U)0 

Gcrd 

.. 46,000,000 

Lot et Garonne 

.. 44,000.000 

Co4e-<i’Or 

.. 43,000,000 

Saoue et lioire 

41,000,000 

Gard 

32,000,000 


The vine has barely maintained its production in the vineyards 
which prodiico the choice wines, but in other localities when* it has 
liecn largely manured and more productive vines have h<*en sul>- 
stituto<l those which bear less fruit, they now obtain double the 
<piantity of grapes yielded tliirty yeara ago. 

In 1866 the average produce of wine stood at 30*10 hectolitres 
p{'r hectare, while in 1810 the mean yield was only 18*65 hectolitres. 

The vino is trained in 100 dififerent ways in France. Jt is g(*no- 
rally propped or supported in Burgundy, Champagne, Lormino,Orloans, 
Macon, Touraino, and Berry. Most ordinarily it is eultivat(‘d on 
trtdlises, more or less elevated, iu Bordelais, the Dauidum'*, and the 
county of Nice. It has no sujiport in Lower Languedoe, Proveuoe. 
Haintonge, and Annis, and tlio culture is called the low vine syslem. 

I'Kose which grow' on the slopes of mountains, or in bH'alities wIkth 
the temperaturo is not very favourable to the ripening of tho fruit, 
are supported by maples, walnuts, and willows. 

The vines which furnish the choice wines do not yield on the 
average above 15 or 20 hectolitres of wine per acre. On the e(»ntmry, 
llioHc yielding the common wines often give, especially in th(^ regions 
of the south and south-w'est, 120 to 150 he<'.tolitreH per hectare. 
There are, indeed, in Lower Languwloc, vinos which produc*; in good 
y< ars 300 up to 400 hectolitres per hectare. The value of the <»rdinary 
wines has largely increased in tho lost thirty years. In 1810 tlio 
luedinm price which the gi*owcr obtained was ll* 10 francs the liocto- 
liUe; in 1866 it had risen to 28 J francs. 

The following has Ikjcii the production of wine in France, aecor< ling 
to tho statistics of tho Minister of Finance: 


H/'ctolitre8 0*-.^ Mill H R 

(22k^Uk.). 

1860 39,558,000 1870 fNiT, 000 

1865 68,943,000 . 1874 63,146,000 


If we hike other decennial periods for comparison wo find that tho 
production in hectolitres was in : 

3H,060,(MK> 

4M,6.30,1:^0 
51,020, IHI 


18.52 

1862 

1872 
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In 1872 there wore 2,428,737 hectares under vines. 

About one-fourth of tbo produce is white wine, the rest red. Tb 
value of the wine in 1872 was set down at 63,500,000/. The })r 
duction of wine in 1871 was 59,025,680 hectolitres. 

It is estimated that out of 63,000,000 hectolitres of wine prc»<liio,yi 
in France 30,000,000 cannot bo preserved or transported, and is tber, - 
fore consumed at the place of production in the natural state ; 4,000,000 
hectolitres of wine arc lost by diseases of the vines, 6,500,000 her to. 
litres are subjected to distillation, to furnish the brandy for the fortify- 
iiig of wines, which, witliout this, could not bo preserved. 

Algeria. — In 1875 there wore 12,182 hectares under culture with 
the vino in Algeria by Europeans. The produce, owing to a bful 
season, prolonged rains and fogs in spring, was but 196,313 hecto- 
litres of wine. The natives are also increasing their culture, and hud 
7862 hectares under culture with vines. 

Uniie^i States. - Tha geographical distribution of the indigenous or 
wild viiu^R of North America extends over four different botanical 
regions. 

1. The nortlnru region, embracing all the States north of the 
38th parallel. 

2. Those of the Southern States, Carolina, Georgia, Florida 
Alabama, i^e. 

3. 'riiose of tho south-west, including Louisiana, Texas, ArkaiisaR, 
and the eastern part of New Mexico. 

4. California, Sonoma, and wcBteru New Mexico. 

Besidos these, European varieties have kion introduced and ac<'li- 
rnatized in tlio valleys of New Mexico and California. 

The wild or indigenous American vines are the Scnpperuong, 
IhViV (rsiivalls^ puudafay and eordifolia. 

Tliose cultivated are tlie Catawba in the districts of Columbia and 
Boston, the Clinton, Honshaw, Isabella, Hartford prolific, Bartlett, 
aml»or, Lohrusoa, and Scu]>])ernong. 

4’he llon.shaw and Scuppernong contain only about 8 per cent, '-f 
sugar in tlic pound weight, while the others range from 10 to lU 
per cent. The Clinton and Catawba contain tho most sugar and 
alcohol. 

Tho production of wine in the United States has been steadily 
increasing. According to tho Census returns, in 1860 only 221,249 
gallons wore made ; in 1860, 1,627,192 gallons are recorded. 

The cultivation of grapes for vintage in America has increased to 
©Dormous proportions. In California, Missouri, Ohio, Pennsylvania, 
and Michigan tho industry is considered very remunerative. In 1869, 
the total production was 3,092,330 gallons; 1.814,656 gallons from 
California; 326,173 gallons from Missouri; 212,912 gallons from Ohio, 
and the remainder from tho other states. In 1870, Ohio alone pro- 
duced 2,577,907 gallons of wine, and 15,863,719 lbs. of grapes. In 
1874, owing to wet weather and the phylloxera, the quantity fell to 
1,031,923 gallons ; in 1872, to 425,923 ; and in 1873, to 208,289. In 
1874 the phylloxera disappeared, and Ohio again produced 1,078,056 
gallons. The places of cultivation are principally located on the 
shores and islands of Lake Erie. Large shipments of wine are at 
present being made to Europe. 
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Within a radius of 25 miles of Cincimmti it is computed thnt tliorc 
are 2500 acres of ground devoted to the ciiltui^* of graix's. In favonr- 
gble BeoBons the average of wine jxt acre is 200 gallons. o(jual to 

600.000 gallons as the whole crop for tlie section dcseribi^d ; worth, 
fresh from the press, 8500,000. 

The Catawba grape, an indigenous variety, is now extensively cul- 
t)vate<l in the west and south-west, and the Catawba wine bids fair to 
become an important article of commerce. Iii 1851 the vineyards 
comprised lees than 3000 acres, the greater portion of which was in 
the vicinity of Cincinnati, from wlienci' the graju' cnUiirt* luw since 
spread, along both banks of tboOhi<., to Pittsburgh and Cairo, and in 
a southerly direction tlirough Kentucky ami Tonnc.s8ec to Aiahamu, 
and wcstwardly into Missouri. 

Oil the Ohio an acre yields on an avenigo ,500 gallons of wiim, an 
immense yield, compared with the average of Franco. In 185:}, whii h 
was a moat fruitful year, the yield was cxtiaordinary. averaging ab*ng 
the Ohio 650 gallons to >tho aer<;, some vineyanls even producing from 
800 to 900 gallons. The wine growers of Ohio are mainly (iermans 
and their descendants. 

California.— Tho growth of vines in California is increasing v( l y 
rapidly, and proper attention is being paid to the selection of sui ts 
suitable to the soil. There are upwards of 31,000,(100 vim s, 'PIk 
S tate of Los Angelos has 4,600,(H)0 vines, producing unmiallv 

1.500.000 gallons of wine. Tho prodma; of an ucro is l‘J,0(io 1 I>h. of 
gnipes, worth 5d. per lb. The kinds grown arc the Missjun grapr, 
the White Muscat, the Tokay Blassien, tho Itoso, tlio Ib ruvian, and 
tho Black Morocco. Up to within a f(;w years the production of wim* 
was confined to tho “ Mission grape,” a variety introduced hy the 
ISpauish missionaries nearly a century ago. This grap(5 makes a 
coarse, rough wine, varying in some degree a<!C()nling to the soil, 
but always inferior to that made from tho vines imported from 
(iermaiiy, Franck, and southern Europe. Wines assinnlating to th<'. 
Hock, Muscatel, and Burgumly of Europe are now myiufimtured m 
Sonoma, Solano, and Napa counties m considorsblo (piantitiiJK, and 
where the requisite attention has been paid to their munufaclnre, and 
they have been kejit two or three years before being offcnHl in tlie 
market, tho quality is excellent, and cannot fail to create a demand 
for them in the eastern States and England. Tho southern grape is 
more particularly suited to the nianufacturo of wines resembling j>f)rt 
and Angelica, and the latter is decidedly a superior article. Port is 
made here from very ripe grajies, lliose that hang on tho viniis until 
after the first frosts. The foot hills are particularly adapted to the 
cultivation of the vino, and in a few ytmrs the value of the wine 
ex[)orts may approximate to that of their grain. The oppressive 
internal revenue laws have sadly interfered with the manufacture of 
brandy, and instead of 1,0()0,00() giillons, which could have Ixion 
profitably produced of late years, less than one-fourth has actually 
l>een manufactured. The quality must, liowever, be improved before 
there ia any export demand for it. 

There were two disastrous failures in the wine crop, owing to late 
»nd severe frosts ; the yield of 1872 was only 4,000,000 gallons ; and 
nf 1873, 3,800,000, besides ab mt 176,000 gallons of braudy. 
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The prcxluction of wine in 1874 was 7,000,000 gallons, bosidcK the 
quantity necesnary for llio distillation of 200,000 gallons of brandy, 
Yiz. about 1,000,000 gallons of must ; 308,167 gallons of wino were 
exported. The vineyard proprietors have begun to introduce French 
and Germans, in order to improve the quality of their wine. 

The yield of the Californian vineyards for 1875 was about 
8,000,000 gallons. The State has vinicultural land enough to make 
as much wino as Franco, Germany, Hungary, and Spain combined 
could produce ; and there is no shadow of doubt among those who 
have given the subject the closest study, that California will in sonic 
future time out-rank every other wine-growing region in the world. 
The foot hills of this State, whicli arc held at ono-tcntli the price of 
land in France, have a vast productive capacity, and seldom fail to 
produce a good crop. 

In ilie early days of California wine-making it was supposed tliat 
in order to mako a goo<l wine grapes had to bo over-ripe ; hence the 
wines contained too much alcohol, and were too heavy for constant Uro. 
Of late there has been much improvement in this respect, which has 
been hroiighi about by the introduction of European vines, having less 
gaccharine and more acidity than the California grape. Prodmei's 
have also learned that it is better to pluck the grapes before they aro 
fully ri}»o than to await over-ripening. 

One lirm (Kohler and Frohling) use yearly 5,000,000 lbs, of 
grapes from Los Angelos vineyards, and purchase annually several 
huiidr(xl thousaud gallons of wino. In five years more it is antici' 
pated 300,000 acres of barren hills, worthless for otlier purposi's, 
will bo green with the vinos, which love those sunny slopes kd 
well. 

In the vicinity of Coloma and the portion of El Dorado country 
sheltered by tlie grand old mountains, nestling by the river, overgrown 
with verdure, are more than two score vineyards, with hundreds of arn s 
of bearing vinos. No disease lias ever been known among vines in tliis 
region, except ^>erhaps a little mildew, l>at the frost and other mctcoiu- 
logieal intlucnceB sometimes injure crops. Mr. Robert Chalmers, 
in his (^)lollla vineyard has planted, on 110 acres, 110,000 bearing 
vines, comprising over forty varieties of foreign grapes. He makes 
from 6 to 10 tims of raisins yearly. It takes 8 tons of grapes to mukc 
one of raisins. The raisin crop of California for 1876 was estimat'd 
at 60,000 packages. Tile white Muscat grapes seem to take tho lead, 
the raisins Bolling for 10 cents a pound, while Malagas aro only worth 
8 cents. The Graingers shipped 500 boxes of the crop to Cliira, 
where they expect to open up a good market for a portion ot tliO 
California raisins. 

Mexico,— Vino culturo and wine manufacture, although prosocuted 
on but a small scale, Jiavo been very successful, especially in the 
northern sections of Mexico. In many of tho mountains of the Sierra 
Madrc, vinos grow abundantly, and show to what degree of prosperity 
this industry may roach wlien the producer can find his way to 
foreign markets. 

—The vino has l)ccn cultivated succossfully of late in tbt 
provinces of SAo Paulo, Rio Grande do Sul, and also in certain jiortioiii 



y\m OULTTJBB AND THE OBAPK. 


433 


of Rio do Janeiro, and Minae GerJlos. In 1873 about 800 or 
820 000 litres of wine, were pro<liic(xi, of an average value of 17/, each 
pipe. In ma-ny places 1000 vines would yield lO pipes, or 4000 litres. 
The American vine commands a preforcnco. 

Ill many of the British colonics the culture of tlu‘ vino has occupied 
a fair share of attention, particularly in Australia and tlu^ Cape of 
Good Hope, but there ore many others in which it miglit bo prufttably 
eitended. A pure imadiiltorated wine can Ik', supiilied fr<.m tht> Aus 
iralian colonies, not only equal, but suporier to tlic wim s mnv in 
general consumption imported into this country from the coiiiineul of 

Europe. • ^ . 

Our oolonies may, before many years, bt'comc important pnrv.'yors 
to U8 of the pure juice of tbo grape. A little mon; than ten vtars ago 
the average consumption of wine }S'r head in Or* at Britain a as less 
than a quarter of a gallon, now it cxccckIh IihU a gallon, ami is 
steadily increasing. Our colonies, hitherto, have cotitnliut^xi Httle 
or nothing to our supplies, but many of tliem have all the ro^piisiU^a 
of experience, soil, and climate, and, uuder luicouraging eircmuHtaiicoH. 
will send us hereafter considerable quantities. 

The Cape Oo/tmy.— When wo look back and stH) tbat in f.»rm( r 
years tbo Capo colonists could ship l,0U0,()Ob gallons ol wine, it 
a'omfi stranee to tiiid how this colonial indusliy 1ms r.*trogradid. In 
18.55 there wore about 12,000 acres under cuUnre; with the vine in the 
western district of the Cape Colony, and tlu^ pnMluec; was 34,1.21 
pip<^8 of wine, and 4490 pipes of brandy. Vine.s covered 
in 1875 as compared with 10,000 acres ten years be.fun‘, and 1,. >00,000 
gallons of wine were made, besides l,O00,O()u galjonH ol brandy 
and other spirits. In 1851 wo imported 40H,2H1 gallouH of wme 
from the Capo. But the imports have bmm gnwiualiy getting less 
year by year, until, in 1870, wo only received 40,235 gillonH, and 
in 1875 but 11,200 gallons. Some goes, bj>w'‘ver, to ..ther ipiartors, 
fur tho total expirts of Cajxi wines in 1H7.3 ume 7;>.20() galbms of 
ordinary, 778 gaUons of Cunstantia, and B)18 gallojiH ot bi-Hudy, 
besides the largo quantity consumed locally. Cape wims are 
principally produced in the districts of Stelloiiboscb, Wiiroestor, 
LeUendam and George. In 1859 al>out 1,000,000 
shipped: in 1865 only 193,000 gallons, and in 187- but 78 000 
gallons, exclusive of 371 gallons of the sweet Coiistaiitiu wine. 1 hm 
serious falling oft^ is partly due to tho heavy duties im|>.)W'd under tlie 
provisions of tho treaty with France of 1800, which fixes the si^le of 
duty at la. per gallon for wines under 26‘^ of alwbolic i^triuig , an« 
2«. 6d. per gallon beyond tbat. It is found m c('.asary to fortify la j>*) 
wines considerably, with a view of provonting deterioration ami er- 
mentation on the voyage. The wine growers of the ( ape. in thorn 
circainstancoB, ore naturally anxious that an uniform du y, umoun mg 
to say 1«. 6d. per gallou, should be imposed on all Capo wmes admitted 
into tho United Kingdom, and that Sontl. African lyiiies sliould not 
have a higher rate of duty imposed unless they contain more tliaii 
of proof spirit. As compared with tho wine growers on tbo Oontmenl 
of Europe, the grower's in both the Cape and Australia are, a prese , 
ftt a disadvantage. 2 y 



1857 .. 

Gallons. 

. .. 946,316 

1858 .. . 

.. 802,748 

1859 .. . 

.. 1,094,542 

1860 .. . 

.. 551,787 

1861 .. . 

.. 317,0.35 

1862 .. 

.. 225,097 

1863 .. . 

.. 319,146 

1864 .. . 

.. 175,601 

1865 ..• . 

.. 192,869 
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Wines : 


1866 

1867 

ms 

1869 

1870 

1871 

1872 

1873 

1874 


93,104 

71 , 26 ;^ 

84,569 

130,960 

88,533 

61,689 

77,999 

75,199 

77,802 


Australia . — If there ia one fruit more than another which luxuriates 
in the sunny clime of Auatralia, it is the grape. According tr 
statistics there were more than 17,000 acres under culture there 
with the vine, distributed as follows : 


i 

Year. 

Acres. i 

i 

Victoria ! 

1874 

5,222 

New South Wales 

1872 

4,. 526 

Queen slund 

1874 

376 

Soiith Aufttmlia 

1871 

i 6,131 

West Australia 

! 1874 

1 775 

Total 


17,030 

1 


The wine produced by these is, in Victoria, about 71*4,000 gallons 
Now South Wales, 500,000 gallons ; South Australia, 800,000 galloui 
This IS exclusive of the brandy distilled and about 10,000 ton* ( 
grapes sold. 

The cultivation of the vine in Australia does not seem to hav 
increased in the last few years, although a larger quantity of win 
is made, the vines having become more productive. In the thro 
principal wine-iftakiiig colonies, New Soutli Wales, Victoria, an 
South Australia, there were only 14,600 acres in 1876-6, but tl. 
production of wine is now more than 2,000,000 gallons again.' 
1,800,000 in 1870. Almost all the wine is consumed in the colon 
where it is made, the export from the three colonies in the hisst r( 
corded year having been only 80,000 gallons. The local coiisniny 
tion of European wines shows little diminution, and is still moi 
than half a million gallons in those colonies. 

South Australia may now bo regarded us one of the wine-producin 
countries of the world. There the vineyards average for forty mih 
round Adelaide, at least 30 acres each ; some exceeding 1000 acr( 
and many attaining to 60, The whole of the country about tJi 
capital seems formed to be the borne of those vines, which nature 
destined to produce strong generous, full-bodied wines. Jf as luuc 
wellHlirectcd care and attention wore bestowed on studying the tni 
nature and capabiliiics of the must, as seems to have been cxpeiidt 
on striving to force it to yield W'iues of a French or German cbaracti’ 
tlio produce of South Australia would, ere now, have acquired ev^o 
better name than it enjoys. 
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III Soutli Australia nature herself is oppose^ to the production of 
tlieso high bouquet wines; there she demands consideration for body, 
snwtuess, spirit, and other high qualities of generous wines. The 
Riesling and Verdeilho when not tortured, yield wines second onh to 
tbe BucoUas of Lisbon, and the sweeter kinds of Miwicim • 

DoiiMllmha, the Black Portugal, the Schiras, Malaro, ,ui,l’ fin iu-lie 
yield wines of the character of good i«„t, such as^t is known 
in Portugal, the strongest of Hermitage, and that peculiar produce 
known as Boussillon. The produce of the Australian vineyards may 
we with those of the most favoured countries of southern Kuroi.e 
Thu iecal consumpbon of colonial wines increases y«ir bv yar and 
It IS considered that they would compete successfuHy witii the ii..i,t 
wines of France in the English market, wore they ,wl„nt,i,.d „t (1,., 
same rate of duty. Ihe price is yet too high to enable Austialiai, 
wines to come into consumption hero- but if the rai.id proeres« „f 
pr^uction contmucs, there will soon bn a largo suridus U. e^i.ort to 
otliur countries. 


Although at present wine can scarcely bdjoome an article of much 
eiixirt from Australia, it is interesting to watch the progress t>f tho 
cuitivation and to observe the r^id dovolopincnt of the vino It was 
mnarked in the Jury Reports oAhe London Exhibition in 18G2 that 
'Mill care and time, there is every prospttct of tlieso colonies b«'c*omini/ 
1 10 great wme-growing countries of that part of tlie world. {Sinco 
that oinnion was enunciated, remarkable progress bos l)(>on made and 
the quality of Australian, wines has received high favour at theDubbn 

1^73; and London 

io/.J. Ihere is, as might bo expected, in dealing with an area almost 
ox.Dtinental, and considering tho numerous varieties of tho vine tliai 
havo been mtro(Iu(;ed from all parts of Europe an infinite diiroronce 
m tlio produce. We there find wines of tho charaodor of llio Gorman 
winea others resembling the French wine.s whilst some have tlie 
substance and body of tho wines of Spain. It was at oihj time con- 
Bulcrod that Australian wines would not keep well, but tho qncKtion 
os no^ been settled in tho affirmative, for their natural strongth is 
Buen that they require no fortifying. Tho raisins dried in sorao of 
0 Australian colonies are unsurpassed for size and flavour, and tlie 
may be said of currants. In South Australia of late years the 
pneo paid for grapes for crushing has l)Oon for Tokays and Ma^leiras, 
per ton, and for Frontignacs, Verdeilho8,and Muscats from 4/. 10«, 


inany vineyards will yield 3 tons of grapes to the acn^ it 
u 0 readily seen that vine growing is a really profitable inve strnont. 
j comparison oi the various figures, it will bo found thut tlie 
rjf ^uth Australia and Victoria far outstrip tlio older cfdony 

t}n» ^^th Wales, which was the first £o commence the (Miltiire of 
c vino. South Australia stands first and foremont us the fosU^rer 
10 vine and wine making, as the following figures show : 



Acres under 


At rc-fi nijilc 

1850 .. 

Vint. , 

.. .. 282 

1800 .. 

V iri>-. 

.. .. 31H0 


.. .. 408 ! 

1805 

.. . 0:501 

3858 .. 

.. .. 1055 

1871 .. 

.. .. oi:si 

2 y 2 
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In 18G0 there were 1,874,761 vines in bearing, and 1,948,510 non- 
bearing, from which 182,087 gallons of wine wore produced and 23,398 
ewtb. of grapes sold. In 1861 the planting of the vine proceeded 
vigorously in the colony. 

In 1864-65 there were 6,586,009 vines bearing, and 2,831,971 not 
hearing ; 798,647 gallons of wine were produced, and 80,627 cwts. of 
grsqxjB Bold f«r tablo use. In this year one-tenth more land had been 
plant'd vvitli vines. 

Ill 1871 the vinos were 5,783,674 productive, and 386,084 not bear- 
ing ; til') wine made was 801,694 gallons, and the grapes sold 85,847 

cwts * 

In South Australia the production of Zante currants, and Sultanii 
and other raisins, is satisfactorily progressing; and many of tlio 
growers are grafting their inferior vines with these valuable varieties. 
The first sample of South Australian grown Zante currants sent bi 
Melbourne were pronounced of better quality than those imported 
fVom Europe ; and when we bear in mind the fact that more thau 
120,0001 of dried fruit are annually imported int-o the Austmliaji 
colonies, a largo opening presents itself for the development of tLii 
industry. 

Neio SoaiJi lEa^f’x.—The introduction of the vine into Australia ii 
duo to the efforts of the lato Sir W. Macarthur, who in 1840 reoeivtxi 
cuttings from Europe and planted them on his estate at Camden Pari 
about forty miles from Sydney. 

The quantity of land laid out in vineyards in Now South WaleB ii 
1852 was but 1006 acres, from which 92,744 gallons of wine won 
produced,* and 1581 gallons of brandy. 

In 1872 tlio number of acres of vineyards had increased to 21GG 
and of these 1084 acres of vines were as yet unproductive. Then 
were made 418,321 gallons of wine, 1765 gallons of brandy^ and 50) 
tons of grapes were sold for table fruit, from vineyards exceeding on 
acre in extent. 

Now South Wales contains millions of acres of soil admiiabl 
adapted for the growth of tho grape, of which nearly every Eurojica 
variety is rooted in the colony, and the produce of her vinoyuii] 
compares well with those of the countries of southern Europe. Th 
wines of tho Albury district, on the Mun’ay, are famous thruuglioi; 
Australia, and the produce of the Hunter River and New Eughui 
country has been awarded many medals at the great Internatiuni 
Exhibitions of London and Paris. All through the coast districts U 
grape flourishes, and generously rewards the grower. It is to 1 
found in nearly every garden, and as an article of diet it is withi 
the reach of the poorest in the land. The consumption of coioiiii 
wine increases year by year, and it is thought that the wines of Ne 
South Wales would compete successfully with the light wims 
Franco in the English market, were they admitted at the same rate- 
duty. Wine-growing is a very profitable branch of agriculture in t 
colony, and may reasonably be expected, with the growth of poi 
latiou, to be more so. It does not confine its rewards to the lar 

♦ Mr. J. T. Fallon on “Australian Vines and WiwB,” ‘ Joarnal of the Society 
Arts,* Tol. xxii. p. 39. 
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capitalist, but will amply remunerate the man of small means who has 
the requisite skill and industry to enter upon it» Ouo man can attmd 
to 8 or 10 acres of vineyard by obtaining occasional assistance ; and if 
ho have any mechanical ability, he can, as many the small growers, 
who are chiefly Germans, now do, make most of bis plmit himself. 
Should he have to buy the plant ho will need a capital of from HO/, to 
lUO/. A handy man who could do his own coopering w»)nhl require 
hss. A small grower could not reckon on more than 3()i) hOO 
gallons of wine per acre. The largest maniifaeturcr in the IIuhUt 
district has, in favourable seasons, and fiom certain kinds of grapes, 
obtained 1000 gallons per acre ; but his average yield wonld^ot bo 
more than from 600 to 700 gallons. Miicli dopeiKls upon Mk' soil and 
the variety of grape. Five hundred gallons must consideir'd a 
good average yield. At 100 gallons to the aero, and 'J.v. ik t gallon 
for his wine-juice, Ihe vignoron wonld gd 10/. per acre, and 100 aeros 
of vineyard would yield 4000Z. a year, leaving ample margin for 
e.i imltios. The labour in a vineyard may bo red need to a small per- 
centage on the produce, by planting in smdi a manner tlist it can bo 
ploughed in various directions, and by using suitable iinpb ments. 

Vidoi'ia. — Following in the wako of Now South Wah s, and from 
cuttings obtained from Sir W. Macartliur’s viiUiyards at (bim.len, 
tlie vine was introduced into Geelong, and as early as the y<!iir 1851 
the Hon. D. Hope bad fair vineyards thert' in full bearing, and pro- 
ducing a drinkable wine. The year liS;)5 showed 271 iicFes under 
culture in Victoria, producing 11,000 gallons of wine. 

In 1865 there were 4078 acres in vineyards, with sj !)'.), I’.IR vines, 
from which 176,959 gallons of wino were made, bcsi<l« s 18,1)63 cw fs. 
(•f grapes sold. 

The acreage under vines in Victoria in 1871 was 5222. 'riie total 
Wright of grapes gathered was 105, 65i) cwts., the wino ])ro<la(.HHl 
562,713 gallons, and the brandy 100 gallons, 'i he brandy niieh) is 
gcnorally not sold, but used for the purju'so nt fortdyinu wim . On 
the 31st March, 1876, there were planted in the c<dony 12.060,685 
vines, of which 11,071,813 were above throe years ol.l, 'J71,t;o2 under 
three years, and 17,270 unSpeciHcd. The. wine madr* iii the year 187.) 
was 755,000 gallons, of brandy 250 gallons; 12:1, 65U owl.-, of gra]>eH 
were made into wine, and 21,211 cw ts. sold as table li uit. 

Qtieensland. — There is a large quantity of wine made in tills 
colony, some of which is very good after having the a/lyuntage of a 
year or two in bottle. It is almost all consuiim<l in the m igiihourliood 
where it is produced, and vino growers mostly look tor profit to the 
^ale of the fruit. From the great range of soil and cliinab', it may 
Confidently be anticipated that some of the di.stricis will yet acquire a 
reputation beyond the colony for their vintages. 
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PRODUCTS OF THE ORANGE FAMILY. 

Next to tho vine in commercial importance for its fruit comes the 
Orange family. For the production of oranges all the countries 
coming within tho tropical and subtropical zones are well adapted. 
They abound in the East and West Indies and Pacific islands. 

Formerly proximity to this country was an essential in the produc- 
tion of tho orange and lemon, for commercial purposes, and heiico 
we derived our supplies almost exclusively from Spain and Portugtd ; 
but tborfacilities afforded by steamers now enable ns to obtain oranges 
and lemons in a good condition from more distant quarters. They 
now reach us from Malta and Sicily, West Africa, Brazil, the Wcbt 
India islands, and tho Azores. 

The following figures give the imports of oranges and lemons into 
tho United Kingdom in the last twelve years : 


Year. 

Qtianlity. 

Value. 

1865 

bUHhflR. 

1,566,745 


1866 

1,711,8.57 

,, 

1867 

1,453,566 

744,732 

1868 

1,806,372 

876,197 

1869 

1,939,363 

927,804 

1870 

1,933,421 

. 648,056 

1871 

2,376,831 

1,008,954 

1872 

2,385,160 

1,154,270 

1873 

2,308,208 

1,120,309 

1,158,480 

1874 

2,403,3.38 

1875 

2,861,719 

1,836,247 

1876 

2,995,323 

1,258,505 


The official return for 1870 is the latest which gives speciff 
details showing the countries from which we received our supplies 
It includes lemons as well as oranges : 



QuAutlty. 

Value. 


buabeta. 

£ 

Portugal 

273,296 

92,313 

Azorea 

826,760 

281,502 

Spain 

514,676 

180,687 

Sicily 

287,909 

83,823 

Other countries .. .. 

30,780 

9,731 

Total .. .. 

1,933,421 

648,036 


The Spanish and Azores oranges are considered the best. Pricf 
fluctuate a good deal. In 1870 they were, wholesale : for Portugu«?s< 
G«. 9d. a bushel, Spanish 7«., Italian 6a. lOi. 

The Orange, in the widest sense of the term (Citrus Auran/tuwi, Lin 
is a native of Southern Asia. It is a ti*ee of great longevity, bavin 
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been known to attain an age of GOO years and more. Afiy 8i>ecitio 
differences to distinguish 0. aurantium from ll mniica, if tlioy ever 
existed, are obliterated now through hybridization, at least in the 
cultivated forms. 

Four varieties of citrons aro described which are oultivattd in 
Sicily, and fourteen varieties of the orange, and tlu re are several 
kinds of lemons and limes both with sweet and sour juice. 

The limit of the culture of the orange is almost about tlie same as 
the olive, except that, according to Schouw, it extends a little farther 
to the north. It crosses the northern part of Spain, the e.vlrenjo 
south of Provence, traverses Italy a little al>ovo Flort luc. dcset nds 
nearly to Greece, and, passing by the Isle of (Cyprus, enters Asia. 
In France the limit traversed is the country where the mean lemj)era- 
taro is 14°, the spring temperature 12 -.% the summer tenijarature 
about 21°, and the autumn temperature 1 

The orange, lemon, lime, citron, slnoldock, and forbidden fruit, all 
belong to one genus, the Citrus of Linmeus. Acconling to Limll(‘y, 
there are fifteen distinct species, with a fev varieties; Stmidel* 
emunerates, however, twoiity-tive, besides numberless vaiioti^ s. They 
aro thought to be natives of the Fast, where they ar< found growing 
wild, and arc not considered te bo indigonons to America, altliongb 
0110 native species is attributed to French (Iniana. Six or seven of 
tiio choicest species are natives of Oliina and -fapan. and tlm rest of 
India, and other parts of Asia. 

Risso, of Nice, in ‘his large work, ennim ratos l-i specrieH and 
varieties of the sweet orange, d2 of the bitter ami sour, b of Ix rga- 
mots, 8 of limes, G of sbuddixjks, IG of lemons, and 17 of citronH. , 

In (>entral India a peculiar variety of (Utrus Auruutimn is nmba- 
culture, producing two crops a year. Tlie blossoms of Fcbraary and 
March yield their ripe fruit in November and December, whereab 
from the flowers of July mature fruits are •)bt»in<r<l in March and 
April. To prevent exhaustion, only alternate fruiting is allowed. 

As a prominent variety of Citrus Aurantium may be liistin- 
guislied the bitter orange {G, Bigaradm, Loisl.). This furnisliert 
from its flowers the Neroli oil, so delicious and costly as a s<aiijt. 
The French are endeavouring to. promote the niHiiofac.tiire of the 
essential oils of lemon and orange in their inter- tropical cedonies. 
A maebino or apparatus has been sent to (jluiana, (mo to Tahiti, and 
another to Martinique. Tho French settlements in tlie Pacific send 
millions of oranges to California, although 5,U00,000 or G, 000,000 
we produced there. The annual requirements of the San Francisco 
market are over 12,000,000, of which 5,OfX),000 are imiiorted from 
Tahiti and Mexico. A part of the crop is made into an (jxeollent 
spirit, and tho rest are wasted. In Martinique many houRcs laiako 
large quantities of orange wine, which finds a ready sale in Turkey 
wid BussiR. The oranges employed for these diverse uses might bo 
first made to yield their essential oil from the rind. Oil of oranges 
^ils at about 7*. per lb., and oil of citron or bergamot at lO^. to 25«. 
P^r lb. These high prices are likely to stimulate an industry wlsicli has 
hitherto been mono])olized by Sicily. It is stated that orange flowers 
* * iioniciid.itur Botauif imi. 
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to the value of 50/. might be gathered from the plants on an acre 
within a year. The rind of the fruit is used for candied lemon poj 
It contains a bitter principle, hesperidin, and limonin, in the seed. 

Of the sweet orange (C, dukis, Volkamui-), many kinds ocoar. 
The St. Michaels orange has been known to boar in the Azores, in 
sheltered places, 20.0(>0 fruit on one tree in a year. Neroli oil iij 
also obtained from the flowers of this and allied varieties. An iu. 
fusion of the leaves of the orange, in the form of tea, is considen d 
efficacious in fevers ; and when amalgamated with the flowers, it act 
as a stimulant, and is given as a tincture when its effects are require: 
to ho energetic. The seeds contain a fixed oil, of an amber colour 
which is highly valucHl for reducing swellings, and as an excellent oi 
for tlu', hair. It may also be used for the table. From the flowen 
au odoriferous perfume is extracted, and they constitute an excellcu 
stomachic. In the mandarin orange (0. nohilisy L<3ureiro), the thii 
part scjparates most readily from the dcdicioiisly flavoured sweet pulj 
There arc large and small fruite<l mandarin oranges; the Tangeiiu 
variety is one of them. 

The shwldock, or puraj>clmo8 {C,,demmana, Lin.). This fruit wil 
exoeptioiially attain a weight of 20 lbs. The pulp and thick rind ca 
both be used* for prcHorvcs, Citms Berijaminmy Risso. From the fru; 
rind of this variety bergamot oil is obtained, and also oil from tli 
flowers. Tli(‘ Mellarosa variety furnishes superior oil, and exquisit 
confitures. All tho varieties of the orange tribe may be raised froi 
seed. Those thus raised will produce fine fruit, and if not suffered t 
grow to trees, may bo used as stocks for budding. The bitter oraiii: 
and the citron are, however, considered the iKst stocks for the svve( 
orange. Once fairly in growth, it requires oiily to be attcmh:d to, an 
plentifully wahu-ed in dry weather, with a supply of manure froi 
the cowhouse. The orange may also be pr(^pagatcd by layers. 

Tho Citron, in tljo widest sense of the word (C. Medica, Lin.), 
indigenous to southern Asia, but is widely diffused. As promiuei 
varieties may bo distinguished: Uio real citron ((7. cedra, (iallesit 
From the acid tuhoreuhu- fruit essential oil and citric acid can 1 
obtained, irre,s])OctiYe of tho ordinary culiiuvi y use of the fruit, 
large variety, with thick rind, furnishes the candied citixm peel ' 
succado of Italy. Five hundred or six himdrod tons of candied pt 
are said to bo used in this coimtry. Tho cedrat oil comes from 
particular variety. 

The real Lemon (0. Limomum, Risso). From the frnit oi this 
largely pressed the lemon juice, while the thin, smootli, arr>matic ]>€ 
serves fur tho production of volatile oil, or for condimonte- 7 
sweet lemon (0. lumea, Risso), includes the pear lemon, with lar 
pear-.shapod fruit. The rind is thick and pale, the pulp not aci 
This vai’icty serves for particular condiments. The juice of this fn 
is especially rich in citric acid. A largo variety is the Rosnb 
lemon. Among the many C(X)ling drinks for which Amcri'" 
hotel-keepers have a simdaUte^ lemonade is not wholly forgotti 
Their demands, indeed, give activity to a flourishing industry in t 
south of Europe. Tho h'mon growers of Mentone depend greal 
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0 ]i American custom, which they almost entirely moiu)p<.li/:( . as 
the lemons produced in the districts surroiiutUn^ this port, luiiiL; 
of a very superior quality, have the merit of Ix ariiig a Iuhl; vi)yu|^> 
uiiiu'ured, provided they are eurctully packed previous to tlicir cni- 
bai’kation. Tho lemons cannot hear the shoc-k of removal in a cart, 
ftiul are carried in baskets to the packing shed, where tlu'v are 
Bovorally wrapped in silvor paper, and kid in rows in the ]>acking 
cases care being taken to pack them loosely « nouf^li to avoid bruising 
the A’uit, ft^d yet tightly enough to prevt'iit their keoining dis- 
nlaced during the voyage. The American st«‘nmors cngageil in this 
trade carry hOOO cases; the case contains 500 leinonK, and thonfoie 
each of these vessels convoys 2,500,000 of this useful Unit to tho 
United States. 


Tho real Lime {C. Limella^ Risso). Tho best lime juie«' is ohtaiin d 
from this variety. In several of our colonies alt< ntum is tiow givni 
to the pnxluctioii of this article. From the island of l)i)iniinea, in 
1874, 12 , ir )2 gallons, valued at 1600/., were export* d. 

Tho requirements in tlio culture of the lime are very siinjde, and 
consist mainly in -keeping tho trees tree from wet ds, allowing thnii 
to spread freely, and irrigating during the dry inoiitlm. Ah* pruning 
is required, but merely tho removal of oxhansird and dry hraiiches. 
Although the lime tree dclightH in a good si.il, au.l is Htrengtln imd 
by a degree of moisture somewhat ahovi^ tln^ avnage, hnlug a hardy 
plant it will thrive and bo fruitful in svtils loid sOuatiuns tlmt may 
prove too poor and dry or exposeil for cotTee and caeam Prolnmted 
drought is particularly fatal to the lime tn e. d Ihj pnx't ss d ea- 
trading and preparing the liino*juice is most siiiqd*’, consistiiki^ ol 
submitting the fruits to the pressure of a mill <d m> gii at. power and 
boiling down the resulting juice (which may 1 mi k* pt a great 
of time without deteriorating) to the rcMpiired donsity, an<l putting it 
inti) casks for ex]>ortation. The density whi<*h has been found rnost 
satisfactory in Dominica, is reached by boiling down to ouc-< ighth 
th('. original volume. In Jamaiqj^ lime juice has lioon, of lati) years, 
couoentrated and shippe<l to America, to he used in fixing certain 
dves. Tho ei])ort 8 , in 1874, amouutol to 107,5.58 gallons, of tho 
value of 5878/.; 475 barrels of Iim(‘ 8 , worth ltd)/., mid nearly 
5,000,000 oranges, were shipped from damaie^i in 1871. Irom 
Montserr^ 400 to 500 puncheons of lime juice have been Bliip]'* d in 
Ihoycar.^ 

The quantity of oranges and lemons we receive in llio Lnikd. 
Kingdom lias doubled in tho last ten years. Our imports, in I 
reached nearly 8 ’ 000,000 bushels, of the value, in round numhor;-, ol 
1,300,000/. , . 

The imports of oranges, citrons, and lemons into Iram-c rr<.m 
Spain and Italy have increased fourfold since 1836, when only ,>,.14.^022 
kilos., valued at 111,660/., were imported; in 1866 the (piaiitity 
received had increased to 25,923,700 kilos., valued at 206 ,o.).j/. 

Marseilles rcceifRs the largest quantity. The imports tie • j-’j were, 


j 

1836 2,217,380 ! 1856 

1846 7,133,758 ' 1866 


o,.v.>2,rj() 
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Ahjeria . — Tho orango grows in all parts of this French colony 
which are not above 200G feet elevation, espfxjially in sheltered situa- 
tions, and acquires an excellent flavour and aroma. Besides the 
orange proper, tho citron and lemon, the cedrat and the pumpelmos, 
are grown. Among the oranges are numerous varieties, among which 
the best known aro the Portugal, Chinese, and mandarin, the bigaradia, 
or bitter orange, useful for making orange-flower water, essence of 
bergamot, mellarosa, &c. The fruit of the orange tribe is becoming 
yearly an article of larger importance. 

In 1866 there were 3005 planters, of whom 728 were European ; 
there were 130,411 orange trees in bearing, and 72,447 young trees; 
14,285,580 oranges were exported in tho year. The province of Alger 
contains more orange groves than the other two. Blidah- is tho 
centre of production, and the orange groves in its vicinity form an 
evergreen circle of more than 500 acres. • In 1873 there was exported 
from Morocco 1,577,700 oranges, valued at 927/. 

The Azores . — Previously to the year 1842, from 20,000 to 30,000 
boxes of oranges were annually exported from Fayal ; but owing to tho 
attacks of the insect Coems hesperidnm. which destroyed the trees, 
for several years no oranges were produced. The insects have, how- 
ever, been gradually disappearing, and tho exportation of oranges is 
augiriontiug. 

The trees aro planto<l at a distance of from 25 to 30 feet apart, and 
the ground sown with lupins, which are considered by tho Portuguese 
to be a favourite food ol^the orange trees; Seven years elapse from 
the time of bearing boforo tho orange trees come into full bearing, 
during wliieh spm^e of time, more especially among the poorer class of 
proprietors, tho garden is sown witii Tiieloiis, water melons, and other 
vegetables. The trees are pruned every year, so that by thinning out 
their superfluous branc-hos a free girculation. of air is allowed, which is 
required for tlio proper ripening of the fruit. Tho orange grounds at 
the Azores vary in size from 1 to 60 acres, and they are rarely occupied 
only by orange tr<.5cs. The Portugal and mandarin orange are those 
principally grown. # 

The exports from the Azores between 1851 and 1857 averaged 
about 130,000 boxes. The following shows the export since then in 
bushels : 


1858 .. 

.. .. 495,426 

1870 .. 

Uusbels. 

, .. 826,7^ 

1860 .. 

.. .. 627,709 1 

1871 .. 

. .. 897,7# 

1807 .. 

.. .. 471,304 

1872 .. 

. .. 817,927 

1868 .. 

.. 727,923 

1873 .. . 

. .. 628,549 

1869 .. 

.. .. 625,434 




In 1861, 209,263 boxes of oranges, valued at 101,287/., were shipped 
from St. Michael’s, and in 1862, 182,723 boxes, valued at 69,fl96/. 
They pay an export duty in tho island of 8Jd. per box. The box 
may bo said to hold about 3 bushels. 

In 1869 thcro were shipped from St. Michael’s 238,194 large boxes 
of oranges. Some shipments aro ma<le in what fte termed Kussia 
boxes, throe of which aro equal to two large or London market boxes. 
They are also shipi>ed in half' or flat boxes, third, and quaiter boxes. 
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In 1870, 283,712 largo, or London loxo>^, wcro shippod to Circat 
Britain, and 6708 boxes to the United Statom In tlio export of (his 
fruit to Great Britain 243 sailing vesBoia and 30 steamers wor.^ ('!)i ■ 
ployed. The value of the oranges sliippcd, taking uu h 1 k»x at o**, id. 
was 77,814/. Tho shipping sca.son extends fnmi Oetobor to April’ 
There is occasionally a considerable crop of wliat are called suiuim r 
oranges (redofta), which are very inferior, and scarcely cover prime 
cost and freight when sold in the English market. Tim orari.rt a 
which ripen in tho stunmor months are not only deficient in sweetnesfi 
and flavour, but are far more susceptible of damage in transport. 

Nei 0 S<nUh Oranges and lemons are grown without difli^ 

culty in this colony where tho soil is heavy; tliev do not tlirive at 
Sydney on account of tho sandy soil. In favmirahle situations they 
are as fine as can bo wished. Ono man (actxirding to i\lr. Atkinson) 
has made as much as 1500/. per annum from 3 tuinA of orange 
garden. 

Tho mandarin orange, a celebrated Chinese fruit, is said to he 
iKjtter at Sydney than it is at Oiintmi. It is a very lH>autifi:l dark 
orango-colourcd fruit, with a iiigddy jierfumod rind, scarcely thicker 
than brown paper, and not adhering to the piilji, whi(h is exeicd- 
ingly sweet, and of a ditferont flavour to any other orange. 

A oonslderablo portion of land is devoted to tho orange, jiar- 
ticularly in Cumberland, whero a fine market and an accommodating 
railway are to bo found. Thousands of cases come down to fSvdnov 
annually from tho Parramatta orangeries, and are H)ii)>pciJ U) Mi l- 
bourue, South Australia, Tasmania, New Zealand, Ac. Tim jirufits of 
orange-growing are, when the practical maiittgeinunt of tlie tree is 
understood, very considerable; but in many cases the Ireos liave* Ihyui 
exhausted by being allowed to bear licavily year aft/cr yfiar, without 
any attempt to recruit their jaded powers by tlie. iwlministmtion 
of manure. Most of the (nangerics arc new; but in some of tho 
older ones the trees have attained a height of 35 feet, the tlianmfer 
from the extremities of the branches being 33 feci. Krom ti ers of 
this size, of which there are fe\|^ in tlie colony, 12,000 oranges are 
occasionally picked in the ycar^ which, at 6<i. a dozen wlndosalo, would 
give 25/. as tho value of tho yield of a single tree. Tlie plantations 
are generally young, and the trade in oranges and lemons is likely to 
assume large proportions ; but the growers will li^vo to inaHter tho 
^nciples^f drainage and manuring, and apply them, liefoix* they will 
be able to preserve their trees in a healthy sUito. 

A paper by Dr. George Bennett, F.L.8., “On tho Intro<luction and 
Cultivation of tho Orange in New South Wales,” publisIuKl in tho Now 
^uth Wales Catalogue for the Paris Exhibition, 1867, and in the 
Intercolonial Exhibition Official Record, Victoria. 1HC6, may bo con- 
sulted with advantage. 

In the immediate vicinity of Sydney there exist orange groves oh 
extensive and magnificent as any which have ever gladdi n( d the eyes 
m travellers in Spain or the Azores; the orange and other mem- 
bers of the citron finnily grow luxuriantly in the valleys of the Hunter 
^d the Clarence; and, indeed, all along the coast districts of New 
Sooth Wales, over a belt of country 300 miles in exknt. S<*nio of tlie 
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trees in the Parramfttta orangeries, half a century old, have attained a 
height of 35 feet, and tljeir branches a circumference of nearly lOO 
feet. Sometimes a single tree will produce as many as 12.000 oranges 
in a year ; and the small variety known as the mandarin has home 
4200 upon one tree during the season. During the month of October, 
oranges of every kind come into the Sydney market in enormous 
quantities ; and at that season 6000 dozen per week are often ex- 
ported to Melbourne alone. Lemon trees grow in the same orchards 
with the orange, and are so loaded with fruit as to require support. 
Ill this congenial climate every species of Citrus ilonrishes, the seed- 
1(>88 8t. Michael’s, the large and luscious “ navel ” orange, the little 
cumquat from China, and, equally well, the citron and the shaddock. 
From 60/. to 1800/. are realized by the proprietors annually, as the 
ineoinos from the produce of their orange plantations, according to 
the extent of fruit-boaring trees. One grower, in tbo vicinity of 
Sydney, sold in a year for exportation 40,000 dozen, leaving 20,000 
dozen for bomo consumption. The price paid by the dealers on tlio 
ground for the fruit varies from id. to 2s. per dozen, according to tlio 
kind and quality. 

Few persons visit Sydney without seeing, or at least i^itliout a 
desire to see, the Parramatta orangeries, 'Pfic location is some Li 
miles from Sydney, and about tbo same distanco from tlio sea iu a 
westerly direction. As soon as a landing is effected tliero one finds 
that he is in a fruit country. Oranges abound everywhere. The 
goods traffic of Parramatta is made up largidy of oranges. Orange 
boxes, full and empty, meet the eye in all directions. Every second 
man, woman, and child, are eating oranges. 

TIio orange is a surface-feeding plant. Wliero old trees arc growing, 
tlio surface of tbo soil is an absolute network of fine rootlets. These 
rootlets should not bo injured iu cultivation; hence the use of the 
Dutch hoe. To keep up tlio fertility guano is extensively used. As 
soon as a tree shows signs of languishing it gets a doso of guano- 
mixture, say a couple of pounds. This is spread around the tree on 
the surface of tho land, and is then touched in with the hoe. Both 
trees and fruit, by this treatment, are beautifully clean. 

Concerning tho varieties of oranges Cultivated, seedlings are most 
iu favour. Next to them are gi'afts upon tho bitter orange stock. The 
lemon, as a stock, is considered the cause of deterioration in tli(3 
orange, and tbo source of scale and other diseases. In selecting sihhI 
for sowing, the planter chooses the fullest and finest oranges ; he will 
have nothing to do with refuse fruit for such purposes. The seed is 
sown w'ide apart, that the young plants may have space. The system 
of raising seedlings in close rows is found to cramp their growing 
capabilities. All through there is a desire to get largo, vigorous, 
perfect trees, and to that end it is not considered desirable to force 
thorn into early bearing. Seedlings take many years (five or six) to 
come into bearing, but they make the finest trees, and that is con- 
sidered all-sufficient for the Parramatta growers. 

South Australia . — In this colony the orange thrives wonderfully 
well. Whole acres of healthy trees, laden to the very ground with 
golden fruit, may bo observed around Adelaide, and in many parts of 
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the country to the north and south of the capital. In the month of 
Tune the market price of oranges in Aiiolai(i*i is .‘hi. a (lozeu. Every 
vear somewhere about 60,000h worth of oranges are exporlod from 
New Soutli Wales and South Anstnvlia to Victoria aiul those of tlio 
other colonies where the cultivation of this agreeable fruit does not 
appear to bo attended with mucli success. 

It is a got)d many years since tho first orange trees were planted in. 
South Australia, aud although now there arc considerahle planlatituis, 
and every year numbers of young trees arc coming into bearing, some 
tiniB will ojapse before tho colonists are aide to supply ()ur ovmj e.on- 
biunptiou of that mo^ delicious of fruits. Thousands of pounds are 
sent away ev^jr year Tor Sydney oranges, without which not inon* than 
half the local demand that exists could be supplieib In r< giird to 
quality, the fruit produced by the local growers bears favourable 
comparison with that received from the 8it>ttu’ colony, and this will bo 
even more the case as tho trees got ohh^r and our horticiiltiiriats 
l.ecomo better acquainted with the proper methods of orange cnltun'. 
Lieutenant Field, R.N., is said to have introduced tho orange tree here 
early in 1837 ; others state that tho first trees werti pIiuiUhI by the late 
Mr. George Stevenson in tho year 1810, or thoreabonl, at North Ade- 
laide, and they are, therefore, now about 35 years old. One of them 
has been known to yield 130 dozen of oranges, whieli is the largest 
authenticated yield taken from ono tree in the colony, jdlhongh several 
of those at Ashford aro computed to bear 150 dozen and u[)ward8. 
When tbo success of Mr. Stcvonsoifs experimental planting boeanie 
known, sfiveral other colonists, without much delay, si'.t to work to 
secure theinscdves more or less extended plantations of a tree of such 
high European reputation as the orange, so that there are now a good 
many hundreds of trees in bearing ; but, for a variety of reasons, coin- 
parativeiy few have attained anything like the productiveness lor 
wliich tho tree is credited in Spain ami other parts of southern 
Europe, where trees are spoken of that yield some thoubundB of dozen 
of fruit in a year. 

United States.— OT&nges are cultivated in Florida as easily and 
produce as (quickly as the apple, and yield in full bearing from 1000 
to ‘2500 per cent, per acre to the owner on tho groimd at curr^ait 
prices, and with but trifling labour. Tho 8n|Xirior ripe fruit must 
end ere long in supplanting the half-ripe foreign fruit of which now 
thoro are nearly 1,000,000,000 of oranges and lemons imporb d into 
the United States imnually, to Now York* alone 600,000,000. or half 
of the entire amount.. On one property on the St. John s itiver, the 
Sanford Grant, of 25 square miles, which was purchased in 1868 at 
about 81 P^r acre, lands for orange culture have been sold of late 
years at an average of 850 per acre, and up to 8150 per aero. Land 
purchased at 8260 an acre and planted in orange trees, has been 
sold three years after at 81^1^0 per aero. 

Green peas, strawberries, ffmatoes, Ac., can be grown tho vvinter 
through in the open air, in profitable union \vith the orange culture. 
The banana, guava, and breadfruit also thrive there. 

Thirty or forty vessels are constantly engaged in carrying fruit to 
New York from* the West India islands. They draw their supplies 



446 


PUODUOTS OF THE ^ORANOE FAMfLY. 


from Jamaica, Trinidad, Cuba, and the Bahamas. West Indian 
oranges are preferred for their flavour to those brought from Europe. 
They begin to arrive in October, and are most abundant in January 
and February; Mediterranean oranges are not received extensively 
until April or May. 

Califorhia . — Oranges and lemons, with more or less protection, grow 
luxuriantly along and near the line of coast for 500 miles. 

In 1874 the State of Los Angelos had 90,057 orange trees, which 
furnish from 1000 to 3000 fruit each, and these sell readily at 2d. a 
piece. The tree takes 12 years to come to maturity, and the lemon 
16 years. Many of the latter trees yield 20Z.^ofit y||rly to theii 
owners. There are in the State of California 13,606 lemon trees. 

Bahamas . — The quantity of oranges shipped from the island of New 
Providence to the United States, in the season of 1875, was about 
2,000,000, in 20 vessels, 6 of which took 150,000 or more per load. 
Tho largest cargo was 320,000 (equal to 1280 barrels). The trade is 
conducted in schooners, with the exception of the generally smaller 
quantities that are carried away by the steamers which call at tho 
port. Eight of the 20 vessels carrying oranges were stt^amers. As a 
barrel is stated to hold, on an average, 250 oranges, tho number 
shipped to the States from Nassau is equivalent to 7594 barrels. Tho 
‘Nassau Times* states 2,000,000 were also shipped to the States 
direct from Abaco, Andros, Eleuthera, and other of the islands, 
H)id tho total shipped from the group was about 4,000,000 fruit 
(equal to 16,000 barrels), estimating the average price at 308. per 
1000, worth 6000/. to tho growers. Adding the smaller shipments to 
London, aloiig with grape fruit and shaddocks, it believes tho crop of 
the season would realize 7000Z. Extensive orange orchards having 
been lately planted in the islands, the ti*ade is expected to soon double 
itself in quantity, increasing further by tho greater productiveness of 
tho trees ns they approach full bearing; but with such increase a 
decrease in price is considered possible. 

In Tahiti there were, in 1874, 48,927 orange trees, which produced 
11,260,000 oranges, valued at 281, 20Q francs. 

The progress of tho exports of oranges from the island is shown 
by tho following figures : 


1849 .. . 

151,000 

1864 .. . 

5 , 000,000 

1850 .. . 

373,000 

187.3 .. . 

.. 4 , 500,000 

1851 .. .. 

.. 3, 043 ,*000 

1874 .. . 

. 5 , 000,000 

1852 .. .. 

, .. 6 , 670,000 




The orange trade between Tahiti and San Francisco is declining in 
consequence of tho progress makir" in the culture, and the abundance 
of the produce, of Los Angelos, and the s^nth of California. The 
price of Tahiti oranges has fallen from S60 to ^15 the 1000. 

Italy . — A large trade is carried on b#ween Now York and Italy 
in green fruit. ^In 1869 nearly 500,000 boxes of oranges, containing 
about 113,000,000, were received from Palermo and Naples. The 
steamers employed make the voyage in about 28 days, and carry from 
13,000 to 15,000 boxes. In the same year (1869), 248,790 boxes of 
lemons, in all 85,664,000 were received. Tho box of oranges contains 
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ott an average 226 froit ; the chest, which is a box and a half, would 
have 340. 

A full-grown orange tree yields from 500 to 2000 fruit annual !v, 
and arrives at the bearing state in three or five years, as does the 
lemon tree; both grow luxuriantly in most soils. The idmibitioiih (in 
the Mediterranean countries) are called ganlens, and vary in size, the 
smallest containing only a small number of trees, and the largest 
many thousands. The fruit is gathenNl in baskets lincui with canvas, 
the basket being hold by a strap attiudicd, ami passed around the 
neck or shoulders. From the garden the fruit goes to the packing 
magazine, where U i^removed from the boxes in which it was j)laccd 
in the gardens, ancWrepacked for shipment by experic nci d hunalo 
packers, after having been carefully assorUnl by woim ii, ami wnippid 
in separtte papers by young girls. As imuiy as *>00 ])ersonft (mostly 
women and children) are employed by some of tin; fruit growers in 
their gardens and magazines, in gathering, sorting, and packing f(»r 
shipment, the wages paid them varying from 9 to lli cents a (hiy. In 
sorting, every fruit that wants a sten is rejected. The boxes are then 
securely covered, strapped, and marke<l with tlie brand of the growiT, 
when they are ready for sbipmont. Twenty years ag**, this trade 
was trivial in its commercial characteristics, (tr the indueeimMits it 
ofierM to capitalists. Now it is progressing witli giant stridcss into 
prominence, and is a considerable source of reveiiuo to the Kalian 
governiiicnt. 

Sicilian lemons, which were formerly v; ry plmtiful, have be(‘i» 
getting scarce of lato years, and the island can with dithculiy supply 
the demand for tho United States, which is always laig(‘. 'I'lio con- 
sequence is that prices have risen considerably, and essence of lemon, 
which used to bo 8^. per lb., is new 1!)^^. ; while boiled lemon-juico is 
nearly double its former price. Leghorn was the grt>at scat of tho 
candied citron trade, about 5000 boxes (1000 to 1100 tons) b<‘ing 
exported in good seas<>u8. But tho trade has declined, as uiore sugar 
is lost in making tho citron than the government allows drawback i>n. 

In tho province of Salerno, Italy, there were gathercil, in 1H74, 100 
cwts. of citrons, 150 cwts. of mandarin oruiig^H, at Bagani; Moiiticorriui 
possesses 500 orange trees, which yield from 25 lbs. to 1 cwt. of 
trait. Most of this fruit is sent to lioino, Naples, and Sorrento. 

The exports of oranges, bergamots, and lemons, are given in tlio 
Italian returns in kilogrammes of lbs. Tho following \'ill serve 
to indicate the course of trade : 


Kilos, I Kilc>«. 

1«62 45,820,894 1860 88,098,168 

lh63 68,807,140 1870 77,701,67.3 

1864 .. 64,414,125 ' 1871 .. .. 88,784,000 

1865 69,22.3,270 ! 1872 87,rj26,000 

1866 .. .. 90, 1.")!, 6% I 1873 83,241,000 

t867 67,219,463 I 1874 70 403,000 

1808 71,460,936 1875 94,2S6,000 


Spain , — The export of fruit forms an important branch of Spanish 
'^’imnerce ; Malaga is the centre of the dried fj uit iradc ; ^wille, 
\ alencia, and the Balearic i.slands, for oranges and citrons. The 
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orange crop in the Balearic islands is beginning to show some signs 
of improvement, and it jia hoped by the growers that the worst of the 
fatal disease which destroyed the trees is 6Yer, but it must be some 
years before the exports in this fruit return to their former figures. 

Citrons are exported from Malaga in their green state, in cases 
weighing 80 kilogi-ainiues, half cases, and quarter cases, each fruit 
being carefully wrapped in paper. The shipments were in 1871 
39,0<i7 cases. They are chiefly shipped to the United States. Tho 
localities of production are Pizarra, Alora, and Coin, in tho neigh- 
bourhood of Malaga. 7,876 cases of oranges were shipped from 
Malaga in 1871, and 207,628 kilos, of orangej|eol, which is largely 
consumed in Holland, France, and Gcrmai^ chiefly for makirg 
^ liqtieurs and 8yru{)8. 

The export of oranges from Spain is shown in the following retmn 
in thousands of orang('H : 


180" .. . 

.. 1.50,722 

1 1870 .. . 

.. 228,010 

1801 . 

.. 101,31»7 1 

1871 .. . 

445,220 

1805 .. . 

.. 133,897 ' 

1872 .. . 

.. 581,010 

1 OtJO . . 

.. 189,333 ' 

1873 .. . 

.. 089,950 

1807 .. . 

.. 298,131 1 

1874 .. . 

.. 877,000 

1808 .. . 

188,512 

1875 .. . 

.. 574.000 

180*J .. . 

.. 272,052 i 




At Antwerp, in 1874, 89,630 boxes of oranges were received, and 
4008 boxes oi citrons, chiefly from Vyleiicia, Beville, and Palermo. 

(ireece . — Tho Isle of Naxos, in Gr(5ece, ships to England more than 
half a million citrons annually, but could easily export several millious. 
Tlujy are collected aud shipped as they ripen, the want of labour alone 
prevents their being preserved on the spot. The culture of citrons has 
been ahaiidouod for codrats. Tho gross export of oranges and lemons 
from Greece has rather fallen off of late years. In 1870, 47,111,000 
were shipped, and, in tho next three years, an average of 36,600,000 ; 
but in 1874 a little over 16,000,000 were shipped. 


THE PINE APPLE. 

Tho Pine-apple {Ananassa safiva, Lindley) is one of the most 
esteemed of tropical fruits. Formerly great attention was given to 
forcing this fruit in England ; but tho large importations now made 
at certain seasons of the year have increased the foreign supplies, 
and somewhat reduced the price of home-grown fruit, still it it 
brought to great perfection by our gardeners. 

The pine-apple is indigenous to South America and some of the 
West India islands, but has become so perfectly nakiralized in many 
parts of the hot regions of Africa and Asia, that it has been thought 
to bo likewise a native of those countries. It is* now found in an 
almost wild state in most parts of India and Ceylon, and is abundant 
also in the Malay Peninsula, the Straits Settlements, China, and the 
islands of the Eastern Archipelago. 

The varieties cultivated are very numerous. In the Transactions 
of the Horticultural Society of London, for 1835, Mr. D. Munro 
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^ves ft kinds, which fruited in the Society’s warden at 

Chiswick; of these tlie following may bo cnuinerattxl : the quoen, 
the sort generally grown by gaivlenors for tho Lon.loii market ; the 
;Mo 8COW queen an excellent variety ; the ))lack Juuiaica : the brown 
MP^ar-loaf, Ripley, St. Vincent, and black Antigua, excellent and 
highly flavoured pines ; Euvillo, a handfloinc fruit, lemon queen, and 
vvhite Providence, a handsome showy kind. Tho Trinidad or La 
Brea pine, is a very fine large fruit, some reaching at tunes to 28 lbs. 

weight. 

Bahainaa. — The pine-apple is grown for export in tlio Bahannis in 
fields of largo size, and of considerable extent. Tim <*uUivati«)n of this 
fruit is carried on chiefly at Eleuthera, Abacos, and San Salvailor, but 
the plants are also grown on some of the other islands. They are of 
two kinds, the sugar-loaf, which is the best, and tiie Spanisli or red pine, 
uu inferior fruit. They arc out in a groon state in ord- r to keep during 
the voyage; arriving in a sound state, they pay very liandsome profits. 
Ill 1872, 590,065 dozens of pine-applos, valued *t about 12,000/., were 
exported. In 1874 the quantity sliijiped w'as valued at 10,0<i()/., the 
sale of one cargo in London being jis high iw lOOO/., by one of 14 
vessels engaged in tho trade. 

The cultivation of the pine-a)qdo for export was formerly confined 
almost exclusively to the island of Eleuthera and its keys or ish'ls, 
it being erroneously supposed that tho soil there was alone ada[>ted to 
llm growth of the fruit; but of late years the culture Im*; Ixum ex- 
tended to many of tho other islands, as well as New Providenee, 
where large quantities are grown and annually exported to various 
quarters, and, meeting with a remunorativo sale, afibrd both grower 
and shippers very handsome returns. 

Tho simple mode of testing the capability of the soil for growiiig 
the piuo-applo in the Bahamas is by running a knife down it in dry 
weather, and if any portion of the earth atlhercs to tho knil(\ it is^ 
nmsiderod by the planter an ovidonce of tho snitaVulity of the soil. 

In tho island of San Salvador there are fiidds ol pine.-aj)j)les, <'oii- 
taiuiiig 25 to 60 acres in a blo( 3 k. In good stjasons tho yi*d(l is about 
800 dozen per acre. 

Tlio season for shipments of pine apples is from dune 1 to duly 
lo. The average passage to Lon^Jpn is dl to 35 days. When rj)>o, 
they are liable to decomposition on tin; passage, ami arc, thereiore, 
shipped in a green state, and ripen on board. SometimoH on arrival, 
if not sufficiently ripe, they are placed in wanning moms. It^iny 
and damp weather is very injurious to pine apples, and if combined 
'vith a long passage, will render them worthless, ihe sugar-loaf 
pines arc those chiefly shipped to London; the scarlet pine, which is 
iieavier, to New York, where, the passage being shorter, they are 
^^h^pped in bulk. 

Ihe number of cargoes usually arriving each season is nine to 
cloven, and the vessels bring about 48,000 [»ine-apples each ; 1-300 
pines weigh about a ton. Tho hold of each vessel is fitted wita tlireo 
four racks or battens of wood, sup|torled by upright posts, thii‘j 
torraing three or four shelves or platforms the entin; hmgtli and 
depth of the hold, with the exception of the fxmtr*', whmt*. a passage 

2 a 
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is left from stem to stern for admission. The fruit is then placed 
with a portion of its foliage on, to protect it from bruising, in layers 
of about four pines deep, upon racks, which are built to prevent the 
great pressure that would otherwise bo upon the lower portion of 
the fruit. 

Within the last three or four years a steam factory for preservinn 
pine-apples has been started at Nassau, Now Providence. In ISTj 
494,218 cans of piuorapples, valued at 8190Z., were preserved and 
exported, chiefly to the United States. In 1873 the value of the 
canned fruit shipped was 14,700/. 

lliere is a largo local demand for tiniiingjt, and 113,000 dozen 
fruit were bought by one firm at Nassau, filling more than 1,000,000 
cans with sliced pino-applos. For canning, the pines are requirni 
fully ripe, and to average 15 inches in circumference, none to 
loss than the usual shipping sizes, 13 inches and 12 inches for first 
and second cutting scarlet, and 12 inches and 11 inches for fftigar-loaf 

The operation of ptcliug and slicing is performed on tables in the 
yards of the waterside promisesj over which an awning is placed to 
protect tho operators from the influence of the *8un. About 20,(100 
pine-apples are peeled and 12,075 cans filled in a day. The rang 
arc carried to the warehouse on wooden trays (each containing 15), to 
bo immersed in syrup. Tho tops of tlio cans arc soldered on, uml 
they aro lowered in an iron framework, 400 and 500 at a tiiuo, 
into tho steam boiling vats. After boiling, tho cans are perforated at 
the top to allow tho steam to escape. They aro then hermeticplly 
sealed, and spread over the yard to cool. Each can of fruit, before 
tho syrup is added, weighs 2 lbs. 

Mr. H. Spruyt, Professor of Agriculture at the School of Vilvorde, 
gives, in his ‘ dardiii Potager,’ some very useful instructions as to the 
cultivation and selection of pine-apples in Europe. These will be 
found reprinted in tho well-known periodical, ‘ Belgique HorticMde,’ 
Itbr 1871, pp. 324-339. 

As it does not seed, this plant is propagated by suckers. Occasion- 
ally tho crown of the fruit (tho small aggregated mass of leaves) ib 
planted ; but as this requires three years to arrive at firuit-bcaring, 
and tho suckers only take 12 or 18 months, the suckers are preferred 
for propagation. They should b# planted in rich red soil, about 18 
inches apart, and wooded every three months. Careful cultivation 
greatly improves the size and flavour of tho fruit. In the Botanical 
Gardens of Singapore the enormous golden yellow fruit measiiro 
often 4 feet long by 9 inches wide, forming a remarkable contrast to 
the puny pine-apples which appear on the London fruit-stalls. A 
field of wild pine-apples, such as cover many ol tho islands in the 
Straits of Malacca, is almost as inaccessible as a field of cacti, and 
the leaves, with their sharp points, are a formidable obstacle to the 
naked legs of the marauders who desii'e to obtain the fruit. 

New York now almost monopolises the trade in pine-apples from 
the West Indies. In 1854, gO cargoes, averaging 80,000 dozen 
ship, wore imported there from Cuba, 20,000 dozen from St. Bar- 
tholomew, and 200,000 dozen from the Bahamas. The shipments 
from the Bahamas in the three years ending 1870 averaged 290,000 
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dozen, the great bulk 6f which went to tho United StaU^s. In 1871 
tluro was a much larger shipment, amounting to 441V118 dozen, 
valued at 41,876/. 

The prices for pine-applos range frOm ‘Ss. to U. per dozen, plan- 
tains and bananas, 2«. to Ss. tho bunch, oranges ‘id. tlie 100. In 
1872 pine-applos in Now York fetched 15 to 17 dollars tlio liiindred. 

There are numerous varieties of piiie-apples ; one of tlio best is 
8Hid to come from Guayaquil. Nichau, one of tlio Sandwich Islands 
group, produces an exquisite fruit, such as is rai«dy met with either in 
the East or tho Pacific. In Europe some of tlu! varieties cnltivutod 
are the Montserrat, Cayenne, Enville, and others. 

Altliough the culture of tho fruit for export was at first restricted to 
the Bahamas, now Jamaica, St. Bartholomew, Trinidad, the Azores, 
and other quarters, have entered into the trade. The first shipnu'uts 
wore made in 1842 to Liverpool from the Baliamas. 

The Jamaica Colonial Botanist, writing in 1875, n'portiKl that 
live acres of this valuable fruit were being planted, and two acres of 
this plantation Would consist of the fine variety known as tlie Uijdey. 
About sixty plants of tho fine now varieties, viz. : Envilh;, prickly 
Cayenne, smooth Cayenne, Provideiiee, and Charlotte liothseldld, 
introduced several years ago at Castloton, liavo heon transferreit 
Hope; and tho stock plants, numbering as many more, were to bo 
removed from the same place shortly, as thp climate of Custleton was 
found far too damp for tho successful growtli of this [dant. It is 
remarkable that the Uope, and the locality imiiKHl lately surrounding 
it. to tho extent of a few square miles only, is the best adapted B|M>t in 
Jamaica for their culture. •This is attributable in a groat nieaHure 
to the peculiar conditions of climate, which are exactly 8uito«l to the 
d( velopment of the plant, and also in some mcaHure to tin; Nuitahilily 
of the soil. On tho extension of tho plain to tlio soutli of Hope the 
climate ig too arid. 

Notwithstanding tho advantages indicated for the ])r(jduction of 
thin fruit, as well as the existence of a fortnightly Hue «d slcaioerH 
plying between Kingston and America, wlicr(^ tho demand for this 
and other fruits is unlimited, it is a matter of notoriety tliat tho 
largest plantation of pines, as far as I am aware, is in exhuit not 
more than about a quarter of an aero, and probably tho fivo acre 
plantation will comprise an area equal to the whole exhuit under 
cultivation in the locality. Choice pines from this district are sold 
in Kingston at from 9s. to 12^f. a dozen. Tho priw^ reali/.ed in New 
^ork for the best Jamaica pines is upwards of 1/*. each. It will, 
therefore, be a moderate estimate if each pine is valued at 6J. In 
the Bahamas 20,000 suckers are usually planted to the acre; hut this 
apl^ars excessive overcrowding, and as a consequence the plants and 
fruit must receive a constitutional check iu their maturation, ddio 
distances apart, at which they are planted at Hope, are feet I>o- 
tween the rows, and 2^ feet in the rows, this gives 4840 plants to 
Iho acre. Out of this number it may bo safely computed that from 
the first crop, 16 or J.8 months after planting, 4000 fruit will bo 
obtained from each acre; considerably more would be procure^l If om 
tho second and third years’ cfops from the suckers pKxluced around 
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the parent plant, owing to sufficient space being provided for eadi 
plant. Now, estimating the retnrn from each crop at 40OJ pines, the 
result, at 6d. each, gives 100/. per acre. The pine fields ouglit to be 
cleaned five or six times a year, each cleaning costing say 1/. an acre, 
or 0/. for the year ; and this constitutes the whole cultivation. 

Azores. — The pine-apple is now being cultivated with energy in St. 
Michael’s. The produce of the recent cultivation having realized very 
considerable profits in the English market, and the quality being 
recognized as superior to those of foreign gi*owth generally, con- 
servatorics on a large scale have heen constructed. The pine-apple 
of large size and of first quality now returns the grower from to 
203. each, whicli is a remuneration of 3o to dO per cent. ; and some 
choice Hpecdinehs liavo been hold for as much as GO^. each. 

They attain to a greater size tlian those received from the West 
Indies, some weigliing 12 to 13 lbs. having come to hand. Great Ciire 
is taken in packing them, to secure their arriving in England in s^oind 
condition, d’ho stalk is cut several inches below the fruit ; an ordiimrv 
large-sized flower-pot is then filled with mould, into. which the sulk 
is inserted in such a manner that a casual observer would almost 
take it to be the way it was grown. Each piu<} is then put into i 
skeleton wooden case made just large enough to hold it, so that it can 
be safely liandlcd without the risk of being bruised or injurexi, tho 
pine itsidf being fre<^ueiitly wrap^xul round with paper as a further 
protection. 

India. -Tha pine-apple is said to have been introduced into India 
hy tho Poriuguoso in 1594, and now grows abundantly at the font of 
the Himalayas and in Assam. 1 i grows in thickets near itangoou, while 
iu tho Teuassorim provinces the jdaht has become so naturalized as 
to appear indigenous. A bag made on tho Khasia hills, in Assam, of 
pino-apple fibrcj, was presenttd by Dr. Wallicb, as far back as 183G, b) 
the local Agri-horticultural Society, ile menrious the enormous (juan- 
tity of pines grown on that range, and that the plant appears as if it 
were quite a natural production. In the Tonasserim provinces ike 
fruit is so abdmlaiit as to be sold in the months of June and July at 
2^. the boat-load. The natives do not seem to be acquainted with the 
fibi'e yielded by its loaves. Some attention is being given to the 
culture of this fruit in Queensland, os thoi*e wore 86 acres returned 
under culture with it in 1876. 

Pine-apph Fibre. — The plant alTords fine foliaceous fibres of priic- 
tical utility from the leaves, which are almnt 3 feed long by inches 
to 2 inchcis wide, strongly edged wnth spines. Tlieso may ftll !'<' 
worked when the fruit is cut, the plant being perpetuated by Hho' ts 
from its base. Tw'o skeins of tho pim>apple»fibrc were .sent by the 
Court of Directors of the East India Company to the Society of Arts, 
for a report on their properties, so far back as January 1836, hut 
the Bpeciiiicns were too small for a trial of their tenacity. 

From some tests on the strength of this fibre when made into 
cordage, conducted at, tho arsenal of Fort William, on a ro]t)e ol 
inches in circumference, it appears to be remarkably strong. 
Government pmof that a rope of this size should l)ear a weight "t 
42 cwts. ; but it l>ore no less than 15 cwts. more, that is, it broke with ft 
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weight of 5T cwts., proving incontestably that piuc-applo fibre possesses 
strength for cordage as well as fineness for textile fabrics. 

Tlie pine-apple grows in great abundance in ‘the riiilippino Islands, 
but produces only a small dry fruit. Wc recpiirc, however, more pre- 
cise information to enable us to determine whetlicr this is actually the 
iilant escaped from cultivation. Mr. Perrotet, of Pondicberry, con- 
sulers it a distinct species, and has named it Briymelia pi(jna^ from the 
Sspaiiish name pigna, or pina, signifying a cono. 

Ill preparing the fibre for weaving, the fruit is not allowed to ripen 
early ; its removal causes the loaves to increase c<msu]erabl y both in 
]i and in breadth. A woman places a board on tlio ground, and 
upim it a leaf with the hollow side uj>\vards. Sifting at one end of 
the board, she holds the loaf firmly with Iut (oes, and serii[)e.s itsouUT 
surface with a potsherd, not with the sharp fratdurt d ed-v*, but with 
the blunt side of the rim ; and thus the loaf is reduced t«» rags. In 
this manner a stratum of coarsL- longitudinal fibie is <liscl<)sed, and 
the operator, placing her thnmh-iiail lu neath it, lifts it up and dmws 
it Rway in a compact strip ; after which she scrapes again until a 
8^‘ond fine layer of libre is laid bare. 'I’lien turning the It'.af rouiul, 
blie scrapes its back, whicli now lies upwards, down to the, layer of 
Hhre, whicli she seizes with tier hand and draws at onc.i‘, tt) its full 
length, away from the back of the leaf. Win n the fibre has liecn 
washed, it is dried in the sun. It is aftcrwauals (uunbed with a suit- 
able comb, like women’s hair, sorted into four classes, tied together, 
and treated like the fibre of tlio lu}>i. Li this crmle inamier are 
obtaineil the tlircads for the celebrated web mpU dc pirn, which is 
con:'id(!red by experts tlio finest in the world. 

Ill the Philippines, wliere the fineness tif the work is best understood 
and appreciated, richly embroidered costumes of this dweription have 
fetched about ‘200/, each. 

This fine muslin-like fabric is embroidered by the nuns of the con- 
vents ill Manila with great skill and taste. Beautitul specimens of 
this pina muslin were sent to the first London International Lxhihi- 
tioii, and to subsequent Exhibitions, It is sometimes, but erroiieoiiHly, 
calltKl grass-cloth. With a magnifier tlie fibres may be senjii to bo 
very numerous and fine, but not twisted at all, us in grass-cloth or 
the finest muslins and cambrics. One ol the coarser fibres may bo 
subdivided into threads of such fineness as to be barely perceptible, 
and yet sufficiently strong for any purpose. 

Tho manufacture of the pina fabric is carried on in the metropolitan 
province of Tondo. From tho extraordinary facility with which tho 
pino-apple is grown in the vicinity of the equator, it seems almost 
certain that by tho application of European skill to tho process of 
separating tho fibre from the pulpy matter of the loaf, a valuable raw 
material comiK>sed of it might be obtained for the factories of Europe. 
The fibre by tho hackling process could be rendered lit for the finest 
fabrics. The leaf consists of two different structures : tho njtpcr i^ido, 
being of a soft or pulpy character, easy of removal ; and tlie under 
‘^ide, of a harder or more ligneous nature, and more difficult to 
^parate. These two external bodies bold tlio fibre between thcMu. 

In tho Straits Sottlomonts tho Chinese laboiircrs have taken kindly 
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to this new and promising branch of industry. The process tluy 
adopt in preparing the- fibre appears to be much the same as tluu 
pursued in the Philippines, and is thus described in a &iiiguj)ure 
paper : 

“ The process of extracting' and bleaching the fibre is exceedingly 
simple. The first stop is to romore the fleshy or succulent side of 
the leaf. A Chinese, astride on a narrow stool, extends on it in front 
of him a pine-apple leaf, one end of which is kept firm by being 
placed beneath a small bundle of cloth on which he sits, lie tlioii, 
with a kind of two-handled plane made of bamboo, removes tlif3 suc- 
culent matter. Another man receives the leaves as they are 
and with his thumb-nail loosens and gathers the fibres about ibo 
middle of the leaf, which enables him by one effort to detach the 
whole of them from the outer skin. The fibres are next steeped in 
water for some time, after which they arc washed, in order to frw 
them from the matter that still aflheres and binds thejii togetlur. 
They are now laid out to dry and bleach on rude frames of split 
bamboo. The process of steeping, washing, and exposing to the sum 
is repeated for some days, until the fibres are considered i)rop( rly 
bleached. Without further prepai-ation they are sent into town for 
exportation to China. Nearly all the islands near Singapore are 
more or less planttMi with pine-apples, which, at a rough eKtiiiiato, 
cover an oxteut of 2000 acres. The enormous quantity of leaves that 
are annually suffered to putrify on the ground, would supply fibre for 
a large manufactory of valuable pine cloth. Tbo fibres should hn 
cleaned on the spot. Fortunately the pine-apple planters arc not 
Malays, but industrious and thrifty Bngis, most of whom have 
families. Those men could be readily induced to prepare the libn s. 
Let any merchant offer an adequate price, and a steady annual Bui>ply 
will soon bo obtained/’ 

The wild brother of the pine-apple has a larger leaf and long* r 
fibre, This is the Bromelia dylveUris, or the B, pinguin of the West 
Indies. It is known as Me, or ixtle, in Mexico, and pita and piimlh 
in Central America and Panama. These are probably two distinct 
species ; and there is a third, B. karatas^ which is hardly to be dis- 
tinguished from them. 

B. karaias is very common in the Antilles, growing in the most 
arid spots. It makes excellent mats, hammocks, and ropes. Almost 
all the fishing tackle of the American mercantile marine is made 
of it. 

The leaves are 6 to 8 feet long, and from 1 J to 3 inches wide, tbin, 
and lined with a fine tough fibre. The plant is self-propagating, and 
left to itself in an open field will soon cover the ground. In Central 
America, but particularly iu Nicaragua, it is so abundant in the forests 
as to be a serious obstruction to man or beast. It is largely culti- 
vated in the district of Coatzacoalcos, in' Mexico. It is indifferent to 
soil, climate, and season, while the simplicity of its culture, and the 
facility of extracting and preparing its proilucts, renders it of imiversid 
use. From* it is fabricated thread and cordage, mats, bagging, 
clothing, and the h€immocks in which the natives are born, repofic, 
and die, Tho fibre is sometimes employed for brushes, and in paper- 
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making ; its juice is used as caustic for wounds, and its thorns si^rve 
the Indians for needles and pins. 

The Bromelias are widely diliused throughout the tropics, growing 
ererywhere in all varieties of soil. The plant is extensively us»*(l for 
hedges, for which its strong, stmght, and spiny leaves admirably 
ftdapt it, and may be cultivated with a minimum of lal>our oiul ci>8t, 
and in unlimited quantities. It is closely allied to the pine-applo, 
but the fruit ifi different, the ovaries failing to combine in one mass, 
as in the case of the pine-apple, the formation of which they we ll 
illustrate. 

The wild pine-apple grows in abundance at Gaboon, Grand llassani, 
Assince, Porto Novo, Liberia, and other parts of tlie West Coast of 
Africa. It is employed for making nets, hammocks, 8njK)rior cuidagi , 
and fabrics. 


THE PLANTAIN AND BANANA. 

Among the splendid, varied, and profuse vegetation, with which 
tropical countries abound in so intinite a degree, the magnifeont, her- 
baceous plant, the Plantain, usnally attracts particular nutico ; and, 
together with the cocoa and other palms, are the productions of the 
vegetable kingdom, which adorn the picture of the artist when ile- 
picting the scenery of the tropics.^ The broad leaves overhang grace- 
fully the succulent huge stem of the plant ; whilst just at their Inihch, 
huge clusters of fruit, of yidiow, red, and otlnsr colours, couUust har- 
moniously with their bhiniug, dark green foliage. 

The size this splendid plant usually attains is 8 feet, but I have 
seen them reach an elevation of 12 and even 15 feet, with a diumoter 
of stalk from 1 foot to 2 feet. . 

The plants of the Muaa tribe, though tliey cannot, like the palms, 
be called the princes of the vegetable kingdom, rank first in th(^ series 
of endogenous plants, and are without exception tho grandest of the 
herbaceous vegetables, whether their gigantic size, the breadth and 
beauty of their foliage, the abundance and quality of their fruit, or tho 
surpassing grandeur of their flowers, bo considered. They are devoid 
of true stems, but font a spurious stem, often of considerable thick- 
ness, from the leaves ^s they rise from the root stocks, being sheathing 
at their base, encircling each other, and enveloping layer witliiu layer 
the slender flower and fruit stalk. They are not confiniMl to the 
tropics, but approach in many parts towards tho cooler latitudes of 
either hemisphere. The plantain may be seen laden with its enor- 
mous masses of wholesome pleasant food in the mild climate of 
Madeira ; but its yield of fruit is dependent on, and varies with, the 
temperature of the climate in which it is grown. In this Dispect it is 
A Btriking instance of the increasing bountcoiisness of nature as wo 
r* cede from the poles and approach th© Equator, and is a mani- 
tostation of the beneficence of the Creator. 

The plantain is universal. It is as the Penates — tho household go*l 
the labourer’s cottage. It grows everywhere on tho mountain sides, 
»uid might bo cultivated to any extent. Hitherto its value has boon 
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unknown. Its fruit has been consumed as a substitute for bread, but 
for all other purj)oses it has been valueless. 

The plantain is, to many thousands of people, what rice is to the 
Hindoos, rye flour to the Muscovite, and wheaten bread to the English, 
man ; it is their main dependence (in more senses than one), their 
staff of life, grown everywhere in small quantities throughout the 
tropics. 

Those who havo never lived in tropical countries are^unable to fully 
appr(;ciato its valuo. Some look even with indifference upon the 
gigantic elastors of this, fruit, as they are unloaded from the steamers 
and sailing vessels; and yet they deserve special . attention and 
admiration, for they are to the inhabitants of the torrid zone what 
bread and potatoes are to those of the north tenii)crate zone. 

The plantain is one of the most striking illustrations of trojMcal 
fertility and exuboranco. A plant which, in a northern clinitiLt', 
would require many years to gain strmigth and size, is there the pro- 
duction of ten or twelve months, Tho native of the south plants a 
shoot or sucker, taken from an old tree, in a moist and sandy soil, 
along some river or lake ; it develops with tho greatest rapidity, and 
at the end of ton months tlie first crop may be gathered, though the 
cluster and bananas aro yet small; but tlie following year one elustor 
alone will weigh some sixty or more pounds. Even in tho tropics tlay 
aro always cut down when green, as they lose much of their flavour 
wliou loit to ripen or soften on the tree. 

It is j’eniarkahio that the plantain and banana should bo indigenous, 
or at all events cultivated for ages both in tho Old and the New WoiM. 
Numerous Soutli American travellers describe some one of those platitB 
as being ajjparently indigenous articles of food among tho natives; 
thus showing (if tlio plantain bo a hybrid) a communication between 
the tropics of America, Asia, and Africa, long before the time of 
Ooluitibus. (A hybrid, or mule plant, is obtained by improguatiiig 
tho stigma of one species with the pollen of another spMies, but of tho 
same genus, and what is called across breed is the impregnation of one 
variety with tho pollen of another variety of tho same species.) The 
older writei-8 on tho colony of Guiana, as Hartsinck, Bollin,and otbera 
consider tho plantain to bo a native. It is worthy of remark that Rir 
R. Schomburgk, during his travels found a ^cies of largo edible 
plantain far in the interior. The plantain is smd to have been trans- 
ported from Guinea to tho Canary Isles, and from thence to the West 
Indies. It seems to have migrated with mankind from Asia into tho 
numerous islands in the Southern Pacific Ocean, whore it is universal 
in those which arc inhabited, and has degenerated into numerous 
varieties. It spreads from tho Islands of the Pacific and of the Indian 
Archipelago, northward to China and Japan, and along the Malayan 
Peninsula to Chittagong. From Chittagong northward, along the 
jungly base of the Himalayas, there is a suitable climate as far sa 
30'^ N., lor tho Musa nepalemis is foimd in Nepaul. The most nortborii 
latitudes where the plantain is cultivated are Japan, Madeira, the north 
of Africa, lijyria as far as 34°, and parts of tho south of Europe, 
'rtie edible plantain bears at an elevation of 4590 feet in a tenijK- 
ratiu’o of Gl° Fahr., and requires 15 months to mature, but its culti* 
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yfttion is little benefit in so high an altitiule. It k the same witli tlio 
cjvssava root. The cane at 8480 feet altiti\do gives sugar, luid 
indigo at 4860 foot affords no colouring matter. Wc may liore remark 
that it was on these and similar facts that Btmssingault based his 
theory, which is that the time required ])ya plant to arrive at maturity 
is as the inverse ratio of tho tem]HTaturc ; therefore knowing the 
mean temperature of any place, and tlio number of days wliieh a plant 
takes to ripen, the time required at any other point, inoro or less 
elevated, can ascertained. 

Finlayson gives tho following interesting informal it>n respecting 
the wild plantain tree, fouml on tho island of rulo Ln»i, otf tlui 
southern extremity of Cambodia. 

“ We had,” he says, “tlio good fortune to find that sphunlid lierba- 
ceous plant in flower: unlike, however, tliat luscious and most dt'li- 
cious fruit raised by tho hand of man, tho friiii of tlio wild plantain 
contains scarce any pulp whatever. Its loathorv slu^atli oni‘h)H(.'s 
numerous series of large black seeds, attaelied to a pithy, ceiitnil stem, 
and iramorscd in a gummy substanee I'osemhling bird-lime. 

‘‘It appeared, by our systematic* works, that the setids of iliis most 
useful plant have been hut rarely seen by botanists ; hence douhlB lia«l 
been expressed tho subject. In none of the cultivated varieties 

are there any discoverable ; thongh, at times, we may ol>Horvu 

minute black points in the pulp, disposed in loiigitudinal rows. 
Tlieso are, probably, tlio feeble traces of seeds not yet ipiite < xtin- 
giiished by cultivation, the black jierisperra being the last to dis- 
appear. The seeds were numerous, covered with a thick, black, 
brittle sJioll, and as largo as tlioso of the cusUinl ajifdo, hut of a more 
irregular shape. 

“ There is no necessity to refer, as Willdenow' d.ies, tlie origin of 
all the cultivated varieties, and of all the species onuinerati <1 liy bota- 
nists to the Musa Troglodytariini, a native of the Molucca iKlaiids, as 
the parent stock. Oui* specimens accorded with tho dcsi riptions given 
of Musa sapientum. The seeds wore' in all rcsoccts ])ertect, and appar* 
rcntly capable of propagating tho plant. Indeed its exisk-noe on those 
islands, so rarely frequented by man, and alkigothor unfit for culti- 
vation, can be accounted for on no other principle tliau the fertility of 
the seeds .” — (Journal of a Mission to Siam, dc.) 

The banana is like the plantain, but its stalk is marke<l with purple 
spots, and its fruit is shorter and rounder. There are 20 varir^ties of 
plantain in Tenasseriin, 10 in Ceylon, and 30 in Burmah. hrom Asia 
it has been introduced into the West Indies and South America, and 
into England in 1680. It is more productive than wlieat. In South 
America the fruit is dried and preserved, while the flour is seyiaratcd 
and made into biscuits. Tho fruit can bo kept for 20 or 30 years 
owing to the sugar in it j 100 parts of tho frc.sh fruit contains 27 of 
dry nCitritive matter ; the potato gives 25. In the plantain fruit out 
ol IDO parts there are of — 


Water .. .. 14 jmrts. 

Starch .. .. 674 ,. 

Gum .. .. 14 „ 

Celliilat fibre .. It m 


Sugar .. .. 2 fnirlH. 

Oil 4 ,, 

Albumen .. t- 

Ash .. .. n . 





THE plantain aed banana, 

A Backer ctkins maturity in a year; mb produces a bunch oft ■ 
weighing from 25 to 90, lbs. One tree gires 4 lbs. of 6bre; 60oib‘ 
weight of Sbre might be produced annually from each acre’o/plaj! 
taioB. The plantain is used as a nurse or shade to the betel vine and 
other plants. Tho top of the stem yields a juice good for making ink. 
The fibre can furnish material for paper and canvas ; thus tho plan, 
tain gives food for body and mind. The Chinese use the young slioot^ 
for paper-making ; 1607 square feet of ground yield 4000 Ibi^ of 
nutritive substance from plantains, which will support 60 persons ; tlie 
same space planted with wheat will support only 2. 

It is in season all the year round. The Dacca plantain is 9 inches 
long ; in Madagascar tho plantains are as largo as a man’s forearm. 
In tho mountains of the Philippines a single fruit or two is said to bo 
a load for a man. All the largo ones require, like potatoes, to be 
roasted. 

Twelve months after planting 70 lbs. of fruit are often obtained 
from a single plant. The south of Spain is the only part of Europe 
in which tho banana is cultivated in tho open air.* 

There arc 17,000 acres under plantain gardens in tho Madras Pre8i- 
dency, chiefly in Tinncvelly. ^ 

The naD\e of plantain and banana is very indis*fcinatoly applied 
in many countries where they are grown, bnt, pro^ffiy speaking, the 
terni plantain is restricted to tho larger plants, the fruits of which 
are usually eaten cooked, while those of tlie banana, when ripe, being 
more saccliariue, cun bo eaten raw as fruit. The French call the 
plantain “ banane,” and tlio bananas bacoves ” or fig bananas. Gene- 
rally tho pulp contains no seeds, but in Akyab and the Arracau 
coast there exists a species which* is Ml of seed. These are largo, 
black, and not unlike the cotton seed. The flavour, also, is very 
inferior. 

The Poyat, or Martinique banana, grows to a very largo size in 
some districts, and would possibly yield more fibre than the common 
plantain. 

I notice in a recent Trinidad paper the fact stated that, in former 
years, 7 \ million plantains were annually imported from the Spanish 
Main to supply the c‘apital, 9 millions being required in Port of Spain 
alone. Although the foreign imports are now less, yet the incroascvl 
extension of the cultivation is recommended. 

Tho establishment of plantain walks for the annual production of 
9 or 10 millions fruit will necessarily be a work of time, as plants for 
any great number of stools require timer and outlay to collect and carry. 
A thousand plantain suckers take some gathering, and are not as easily 
carried as, tobacco seed, of which one can put as muoh as will sow 
several acres in an enveloi)e. It must take years to establish any 
extensive plantain cultivation. A bunch of plantains of the kind 
commonest hero and on the Main (commonly called horse plantain) 
does not consist of more than 20 to 25 fruit, and as it might not 
safe to reckon on more than 3 bunches fit to gather from the stool in 
a year (generally stated at 4 during the 12 months), one cannot 
reckon on an acre, with the stools planted at 10 feet, apart, producing 

* Long** ‘ Plants of Bepgal.’ 
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1 000 to 40,000 plantains per annum, as at such distance 

p,ore than 

l^wUl bo seen that it would not require more than 220 acres to yield 

T^million plantains wanted, nor more than 310 acres, in full yield, 
^^nve the 10 millions that could be^disposed of for ordinary con- 
suiuption. We say ordinary consumption, because there arc other 
applications of the plantain, by which it could ho converted into an 
article of commerce commanding a sale abroad, the aniomit of which 
is entirely uncertain, but might easily exceed the local dcmiind lor iho 
raw article if it fell in with the popular tasto in northeru countries. 
Tlicso applications have not yet been tested, so fur as wo are aware, 
on a commercial scale, but they uiidonbtedly open a great possible 
future for what old Dampior called “th/e King of Fruit.” 

With regard to its geographical distrihutions, tJie jilantain is 
an object of cultivation over an iiumeiiso zone, whii-li extonds, 
although not continuously, from 38° N. to almost 8. latitude. A 
mean temperature of from 18"* to 2tF Cent, suits it last, provided, 
liowevor, the winters are not too rigorous. In (hiha the small 
s]M'cieH are cultivated in situationB where the thermometer falls to 7° 
(a nt., and even Bometimes almost to zero. The M/isu Hajtimftim is 
satistied with 18°t||f moan beat, but Musa jHiradisiaca recpiires at lt‘aHt 
JO to 22‘\ and that, too, only in the climates of equatorial regions, 
ll produces the best crops in a temperature of 24^ to 2 h \ and yields 
no fruit at 20°, nor at an altitude of more than 3000 feet in the 
Kniiliern latitudes from 0 h> 10° (Humboldt). 

In the Cordilleras of Now Granada the banana is productive at an 
altitude of nearly 6000 foot, but according to BousHingault, tho fruit 
iiHver ripens at an elevation of 7000 loot. SchomburgK has seen tho 
}hi,^a bearing fruit in British Guiana at 3000 feet al)ovo tho level of 
the sea ; tho fruit was inaguificout, and woiihl have lK>rno comparison 
with the finest from Porto Kico. In liindostan tho Musa is culti- 
vated at an elevation of 3700 to 5000 feet, at Kuma<»n and Gurhwal, 
ill iho middle of the Himalaya chain. Major Mnnro found a wild 
spe« icH at Khondah (Neilgherries), nearly 7000 alM)ve the level 
ot the sea. Dr. Madden also discovered an iudigenoiis Musa in the 
Himalaya range, to the north of tho province of Assam. 

Asia is, as w'o have seen, the native country of tho banana plant ; 
many varieties are also found in tho Indian Archipelago, China, 
Ceeliiii China, and Hindostan. On one side of the continent they are 
spread over Polynesia, and, lately, in Australia; and on the other, in 
ih rsia, in Beloochistan, in Asia Minor, as far as Mount TauruR, and 
in Arabia. In Africa the banana has not tho same importance as in 
Asia and America, except somethnes in Guinea and Madagascar, 
where many indigenous Musas are cultivattxl. It is not to bo found 
nil the eastern coast, but only in gardens liigher up tho country, in 
Abyssinia, Nubia, and Egypt. The northern part of Africa also 
pus'^esses the pLint, which has been carridl thither by iho victorious 
Arabs, but no great attention has ever been paid to it in that region. 
When we pass into Europe, we see the banana ajqK arin some gardens 
hi Greece, in Sicily, and especially in the southern provinces of Spain. 
H was introduced into the last-named country by the Mcxirs, who 
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cultivated it extensively in tlio neighbourhood of Armenia, Tbe 
eastern parte of PortugaL whose marine and equal climate is singn- 
larly favourable to the naturalisation of tropical plants, enumerate 
even the Mum sapienitm among their garden productions. The Musa 
Cavenduhii and Musa sinensis have also been successfully introduced 
into that country. Equatorial America has immense resources in tbe 
banana; Mexico, Central America, Colombia, Upper and Lower Peru, 
Brazil, the Cuianas, and the Antilles, more especially Haiti aud 
Cuba, cultivate this plant on a vast scale. The banana exists still in 
Louisiana, hdorida, and the other Southern States, where efforts have 
been made for some time to extend its cultivation. 

A warm and rather moist soil is best suited to the propagation of 
the banana, that is to say, a soil in which there is a plentiful admix- 
ture of clay, as in the immense valleys of America and Asia, and in 
the grassy plains of IVlalaysia. It seems to like the neighbourhood 
of the sea, and an atmospliere impregnated with salt, for it is in that 
kind of situation that it appears to prosper best. In Egypt it gro\rB 
well in the nitrous plains of Rosetta. In the majority of couTitiies 
where the jdantain is grown no manure is necessary, owing to th.o 
decornposition of the stems and the alluvial nature of the soil. But 
in otlasr h-ss favourable soils manure may be requisite to raaiiitnin a 
vigorous and constant ))roduction. A plantain walk is usually 
established a little before the rainy season comnieiicos. The soil is 
loosened to a foot or h'ss, so as to receive the young plants. It is 
thoroughly cleansed of all weeds and ptoues wiiich may be there, 
'^liien shoots or suckers arc taken from tlio parent stem, of from two 
to three foot high, their bulbs being divided from the principal bulb 
by ineaiis of a mattock. These slips are cut about eight inches above 
the nock, and pla(;cd iii a slauting direction in the prepared holes, and 
ct)vered with earth, leaving in sight only about two inches. The 
length of time which elapses between the planting of the slips and 
their fruiting depends on climate, situation, and variety of species. 
Thus Musa sainentum fruits in the fifth and sixth month, whilst the 
Mum paradisiaca re(|uire8 ton months, and sometimes even a longer 
time than that. Two varieties of the fig banana, the canaija and 
produce thoir fruit in five months. In mountain districts, the fruit 
of the large banana ripens only at the end of eighteen or twenty 
months of cultivf^tion ; some varieties indeed, in such position, lake 
three years to produce fruit. The loaves of the banana afford a 
useful shelter, and it is therefore of great service in tropical agricul- 
ture to young plants, which would otherwise suffer severely from tlio 
excessive heat of the sun. 

In British Guiana, the plantains are set six yards apart, and yams, 
maize, cocos or canes planted in the intervals. 

The cultivation of the plantain is one of the easiest to undertake, 
and at the same time one of the most profiteble ; when once it has 
been planted, there is nothing more to do except realize the harvest, 
for tho trifle of manure bestowed upon the soil two or throe times a 
year is nothing in conqmrison with the labour necessary in Europe 
to bring crops to perfection. As tlicso plants renew thomselvcs ^vitb 
offshoots at different degrees of development, it follows that e.acli 
plantation offers at tlie same time rows wliose brnnehes are ladcu 
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with ripe fruit; rows whoso branchoa aro full of bloafiom, aii«l young 
oftsota, whioh givo promise of future plenty. In t]n‘ best sitimtion, 
tiiroe rows are counted to each cluster of bananas, soiiu times four ; 
ill general they obtain five rows in two years. “ 'J’hero is no oulturo* 
tliat can be undertaken with more confi<lonoe than that of tlio 
l»i\nana” says M. Boussinganlt, for if climatic iutbienccH should 
sometimes have a prejudicial etfcct on the crop, tlioy could m'vr 
completely destroy the prospect of a harvest, as the certainty wonlil 
always remain of that to bo obtained from the surviving and strongrr 
urowing offshots or suckers. No other vegetable ])rodnction presents 
similar advantages—uot ovei^ the maize, that crop ho prccdoiw in the 
wanner regions of the globe. 

“The enormous roturii from this plant assures to tlic inhahitfints 
of tropical countries an abundant moans of Kiistcmnn-c, and oni' that 
can be obtained at«a low price, as it is lo^quired without di/llrulty. 
But ill con 8 eq[uence of the facility with which, thankw to the hauuna, 
the moans of sustenance can be obtained, as the proverb runs, ‘ Per- 
8011110 ne monrt do besoiii on Ameriqiie,’ the iubabitants Inive a gn at 
excuse for being indolent, which they arc already iucliniHl to he on 
ftccxiunt of the climate.” 

The large banana is gatliercd at three dilTorcnt stages. At a fourth 
part of its maturity, it is rather milky and contains much staridi. If 
it is roasted in ashos, or boiled in water, it b)r!uH a very uounshlug 
food, capable of being substituted for hn^ad. It cut at thrce-iourtljH 
of its growth, it is less nourishing, but contains more sugar ; in this 
state, it is eaten as an accompaniment h) meat. Lastly, when the 
fruit is perfectly ripe, all the starch is changed into gtnu oi* sugar , it 
then dcvolopes an acid principle : in this state it is eaten cilhiT raw 
or in the form of fritters. The banana lig, which is eaten when per- 
fectly ripe, is rather a fruit than a nutritive Hubstaiic-o; it is sott, full 
of siigRi', melting, possesses a powertul pcrfnino, and forms a jiriiicipal 
dish for dessert in tropical regions. In hoimo conutries they • ut them 
while they are gieen, and hang tlie bnnehes in their houses to 
ripen. To hasten theii* ripening in China they are ooverc)! with ri(‘e, 
or even with lime. The Chinese also eat tho flowers of the Unaiia 

pickled with vinegar. i r n * 

The banana when plucked keeps fresh for a week ; at the cud ot hat 
time it becomes yellowish and inorc sugary; in* twelve or tifte,cn days 
it begins to docomposo and ferment. In America thoie aie two 
methods of preserving the banana; tho first, used when tlie fruit ih 
green, proiluces banana farina; the other, wliou the fruit is complete y 
ripe produces tho platano-pnsculo of tho Mexicans, or the p ufano 
curado of the province of Neyba, New (irunadii. r • *1 

iniere is a method of utilizing this plant, nse ol in Soil i 

America, but it is defective in a great many fioints as compare' wi i 
that alreaily noticed. They grate the fruits, Imviiig first pec]e<t 
them, siineeze tho moisture out in a press, bake them, like maiim' , 
in an oven, and by this means obtain a coarse kind o 
the nutritive proimrty of this is inferior to. that prepared from the 
dried slices, for no doubt the pressure which extracts the moiHtnro 
expels algo tho soluble albumen, and other nutritious qualities. 

The next method of jireserving the banana very close y res 4 .rii es 
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that commonly used in the preparation of dried fruits, such as 
prunes, &c. The tirao«3hosen is when the fruit is quite ripe, and itg 
^ skin has become of a yellow colour, shaded with black. In 
in the “ terras culientes,” and particularly in Mechoucan and Xarisco 
bananas are dried Simply by exposure to the atmosphere. According 
to Colonel Colquhoun, they proceed in this manner: the fruits 
exposed to the sun in bundles, and when they begin to wrinkle they 
are peeled, for tho skin, if left on, causes a disagreeable flavour. Tlu v 
aro kept for some time, until an efiloresceucc of sugar appears on tin ir 
surface, as on dried figs and prunes. They are then press* d in 
masses of about 25 ll)s. each, and wrapped in leaves of the ]);ni:ui;i 
plant, or else kept in boxes. Of course, these methods can oiil\ 
adopted in couuti'ies where the climate is very dry. In otli* is- 
recourse must be had to artificial means, which aro unfortiinaUlv 
more costly. 

There are three distinct ways in which tho ripe banana may bo 
dried. 1st, exposing the fruit to an atmosphero of sulphuric acid 
gas before tho dcssication is begun. 2nd, boiling rapidly vm v ripo 
fruit in water which contains sulphate of lime. 8rd, by boiling it in 
syrup. By cither of these, the albumen and easeino of tlie liiiii 
coagulates, and the tendency of tho banana to decay and feriiieni is 
stopped at a period favourablo for dcssieution. Experience sIkovs 
that tho second method is the host to employ ; in moist cliiuah s, 
without this precaiiti<>n, the fruit, instead of drying, becomes damp. 
To expose the fruit to the sun’s rays after boiling, trays of bamboo, 
as in Mexico, or of anything wliieh permits tho free action of tho air 
and light on tlio fruit, may bo used. If rain falls, they are dried in 
a furiiaco, wliieh must bo left open, otherwise the bananas bake instead 
of drying. The heat, als*), must be moderate. Tho bananas, when 
dry, are pressed and packed in boxes. The fruit thus prepared is a 
very good article of food, resembling figs, and its abundance and 
easy preparation would render it a cheap one. 

Some of tho fruit of the plantain was exhibited at the Great Exhi- 
bition of 1851, that had been in this country for sixteen years. It 
was still in an eatable state, and had much the taste of dried figs. Tho 
quality of tho fibre is finest before the ripening of the fruit. The cost 
of keeping up a plantain estate in Demerara would be about 6^. per 
acre ; and tho produce of tho stem alone for fibre, if cut every eight 
months, would bo 1400 or 1500 good stems every cutting, or 4600 
stems in two years. The average quantity of fibre per stem may be 
put at 4 lbs., or 9000 lbs. per annum per acre, at a cost of 6i. ; and 
add 4/. for the preparation for market, the cost would not exceed 
per lb. In this way (by the succession of suckers) the production 
of the plantain is enormous ; and Humboldt’s statement, once thought 
exaggerated, that an acre of good land in the tropics, covered with 
the plantain, would yield as much nutritious food as 144 acres ot 
wheat, is no longer denied or doubted. 

Tho plantain is noted for the abundance and excellence of the 
nutritive food which it yields. The fruit is served up both raw and 
stewed; slices fried are also considered a delicacy. Plantains are 
sometimes boiled and eaten with salt meat, and pounded and made 
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into puddings, and used in various other ways. In tlioir ripo sf .\to 
these fruits contain much starchy matk^r. , 

A few bananas are occasionally imported to England, hut they are 
seldom received in such perfeetioii as to form an estimate of tluur 
davour; nor are they at tlie best of times miie.h appreciated. A 
considerable trade is, however, carried on in bananas hi twt't n N(‘\v 
York and Aspinwall, the Atlantic seaport of tlio ranama ruil\\ iv. 
Not a steamer leaves without taking from hOOO to HOOO iMinelK s, mid 
during the year something like ‘200,000 Imiiehes (or S(i0 tniis ) of 
bananas are exjmrted to New York. They are grown in plantations 
or walks, seven or eight miles from tlie town. After tiu' small bush 
is cut down, tiro is run over the hind, and the suektos are i>lanti d 
irregularly all through, six or seven feet apart. kinds princi- 

pally cultivated are the doubloon, the (diina, and the lig. Tlio lust 
most resembles the honey banana of Jamai<‘a. The plantani is lu.t 
exported, but is only used for homo eonsumptiiui. I'iio Indiaim 
manufacture a kind of spirit from the plantain. Wla n the tViiit 
is fully ripe, the Indian gathers it, pecds olf the skin and throws tln^ 
fruit into a dish, where it remains fur some days. AfO r b run nting, 
he lirawB off the liquor and puts it in his home-made hoitlo f(*r fiitui (i 
use. The liquor, or as the Indian terms it, “ rum,’’ is said to Ik; 
strong and very intoxicating. When drunk to excess the etfeets 
remain for two or three days. 

In Jamaica, the banana seldom comes to maturity in h'ss than twelve 
or fourteen months ; but in Aspinwall, six or idglit imoitliH are 
sufheient. In Jamaica, wlnm a sucker is planted, it only eomoH iij> 
single and bears but one bunch of fruit ; hut in As[)inwall a Ku<‘k* r 
comes up with several shoots, and those hear in snecessioii one aib r 
another. The bunch of fruit is cut with as long a still k !is possible, 
for the convonione’e of carrying, and it is always cut guMi before it 
ever begins to ripen, or the fruit would rot before; they arrived at 
New York. They pay a duty of 10 per cent, in America. 

Plantain Meal . — The flour of the plantain, known in mariy parts 
of the West Indies as conquinfay, is highly esteemed, and extensividy 
used as a food for invalids and children. It is de(;id»Hily superior 
in these respects to arrowroot, in conscquenco ot its nourishing and 
strengthening (yialities. But it is scarcely known at all in Eurofie, 
where I believe it would bo greatly prized. It is prepared by stripping 
olf the husk of the plautain, slicing the core, and drying it in the sun. 
When thoroughly dry it is powilcred and siftcHl. It has a fragrant 
Oilour, acquired in drying, somewhat rcserahling fresh liny or tea. It 
is largely employed as the foinl of infants and invalids. As fo<Hl for 
children and convalescents it would, probably, ho much esteemed in 
Europe ; and it deserves a trial on account of its tragranoe, and its 
being exceedingly easy of digestion. In respect of uutritivonesfl it 
should have a preference over all the pure starches on account of the 
protein© compounds it contains. The plantain meal would, probably, 
i*c best and freshest were the sliced and dried plantain cores ex- 
ported, leaving the grinding and sifting to be done in Lurojwi. I ho 
flavour of tho meal depends a good deal on the rapidity witli wliich 
the slices are dried ; hence the operation is only fitted for dry weather, 
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udIorr, indeed, when there was occasion for it, recourse were had to 
a kiln or Ktovo. 

Plantain starch canrfot enter into commercial competition with 
other Rtarches. The difficulty of separating it from the rest of tho 
constituents of the fruit, its uimsnal colour, and the high value of the 
fruit in its other applications, will, probably, prevent its being con- 
sidt rod but aB a curiosity. The colour resists tho free application 
of chlorine water. A few particles of the staich under the micro- 
scope show irregularly oval corpuscles, and some oblong, varyiiKT 
from I5 to the of an inch in diameter, and, in most cases, the 
4^5 of ail iiieli in breadth. A few globules, almost spherical, are 
obi^rved, measuring the of an inch. As the colour, however 
is sufficient to identify this starch, no aid from measurements or 
shajm of its globnles is required. 

Vinegar from tho plantain is obtained by a very simple procesB, 
Wb( 11 there is a’ tcmjiorary glut in the market, the surplus, wlien 
yellow, is thrown into baskets, supported on open barrels. The fruit 
liijuifics and drops into tho receiver, where the juice ferments ami 
speedily becomes vinegar. No water is used in the process. 

fjot ns now ghinc.o at some of the uses of the stalk. Tho stem in 
filled with an abundant pith, enveloped in fibrous cases, and containing 
much starch. This boiled might serve as human food ; animals like 
it v< ry much. Cattle, and especially the pig, relish this kind of 
busterunco. 

A curious fact connected with the banona plant is that the sap is so 
abundant that it escapes wlionever an incision is made into the outer 
coating. Tho sap has biien examined and analysed by Fonreroy, Vau- 
quelin, and Boussingault. According to the last writer it contains 
tannin, gallio acid, acetic acid, chloride of sodium, salts of lime, potass, 
and aluminium. If cotton, linen, or flax, ore dipped into it whilst 
perfectly fresh, it deposits a colouring matter of a ycllowislj grey, 
which adbcrcs to the fibre. When exposed to the air it beceiues 
agitated, and precipitates floccules of a dirty rose colour. This ])heTio- 
meiion is produced by the oxygen contained in the atmosphere. The 
banana ]dant is used in Annam, or (k)chiii China, and tho Philij)piiie.s, 
ill tlie pi wCoSH of refining sugar. Masses of raw sugar are placed in 
layiu’s 1 inch thick and 10 wide, w'hich are covered by a layer of stalk 
of tliis ])hinr, cut into small piecC'S. According to Grosie, however, it 
is the aslies of tho Mjisa jyaratUsiaca, which they use in this procuss. 
The aquediis liquor that flows from the stalks filtrates through the 
sugOTj- carrying awaiy with it all impurities, and leaving the sugar in a 
crystallized state. The sap is also of groat value as a mordant in 
dyeing; the Malays, by means of it, fix the green colour of the DoU’ 
chos Lahlah. When employed alone tho sap of the cochon banana 
communicates to fabrics a purple tint, which is durable. The sap lias 
also medicinal properties. It is used in St. Domingo to stop internal 
and external hoemorrhage, as tannin is in other countries ; and at 
the Philippines, to heal a species of venereal disease very common in 
tho province of Bieayas. 

In Cuba, Mr. liussell tells 11s, “ Tho jdantain, or banana, is seen 
growing over the whole island, atfovding shade and shelter to every 
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Cii^in, ])owcver small or rn^ii. Though it wants tho grace aii.l la auty 
thM cocoanut palm, its Tonu is j>.‘culiarly tropical, none lamv so. 
In good soil it grows to the height of 20 fei t. ^ it is alxait 0 incltos in 
(liaim ter at tlio base, tapering towards the to[), when it sends out long 
bfi'ud leuveSj and also a sliort stalk bearing a lieavy clustt'r of frtiii 
^^whicb, in Jamaica, I have known to woigli as nnicli as TO ll)s.) I'ho 
pliiiitain reipures to be renewed on good soil only oik »: Id iii > < m s. 
Little care is be.8towod upon its cnllinv. biing planted in eluH-k* nevh 
1 j foot ai>art. The ground usiially receives two pbaiglnugs during 
the season. It is not nnfre<|uei)tly scr.n growing, li(*wt'ver, on l.lu* 
sluillow soils of tho coml formatii>n, win le tlune is little f .r it to fix 
Uo roots, c\ccpt tho crevices f»f tin' rock. !t is largely um d by all 
clas.se8, and commonly pulled when green, and c.ueke<i with grease or 
oil. In Jamaica it is roasted in the wooil asliLS of the Kiieln'ii tire, 
and iiBOtl as a substitute for bread, and it is aU > Ixidt d and used as a 
].ntsito. In this form it is seim on tbe tiddes of both li. h and poor. 
For, although the plantain cannot stip[H.rt tin- strength of the over- 
worked labourer, it funiisbes, when the work is light, a most whoh'- 
soinc and delicious food. ... 1 rode through a llehl of plantains 
attached to an estate, of (>() acres in extent."’ 

ddie plantain, or banana, is generally admitted to bo a bettor 
developed jilant in tlie Wofei than in tho Ikist Indies. All liot 
eliinates seem equally eoiigonial to its growth. It is eiKisIden d by 
tlir. b(!st aiitlioritios to U) a native of the bkisf. Indies, and other parts 
(tf the Asiatic continent, and prob-ably of Africa. Baron llumhoMt 
has, however, suggested that several of the speeics of Mnm may, 
j)es-il)ly, be coiifoiindcd under the names of ])lant.ain and banana, iin.l 
th.at some of these may l)e indigoiions to Aim riea. Linmeus eon- 
’cctured that the Bihai (ITdici tna humihn), a native' (d‘ (kiraccas, wliieh 
produei s fertile seeds, is the stoek td the pluntaiii. 

Hr. Uoyle, whose opinion is iimre reliable, on the Kuhj^ i t, agn < s 
with Mr. Brown in tliinking “nothing has U-en ndvanc* d to j»n v» ut 
all tho cultivated varieties being doi ive<l from uiu' species, J/eun anpi- 
enluiii (also cMad Musa par imdhtrfiAhr baiuoia), of winch the original 
ifi tlio wild Musa described by JJr. KoxburgU as grown from k» ed 
rc< oivixl fumi Cliittagong.” 

Tho banana uiid plantain form a large [.oi tion of the fo<»d of tin*' 
U’llivefl in Now Caledonia. Before tin' Fieneh occupation tlicy ));id 
Imt four species— Tf. y’c A?, Bert ; A/, pn/uJe o/ca, Linn.; J/. Jo/-, 
llort; and M. oleracea, Nob. Mann sin/'ityiy and Hnpientuiii. introdu. »-d 
''lily a few years, have begun to be eAt«‘nsi\( ly cultivited iuie n-^ the 
tribes. 

The plantain loves moist bitnalions, and n <pur4s. b>r pertect dt \e- 
h’pinent, a rieli soil. The labonrers {ilant it much too closely : it. 
should he allowed, from root to root, a sjiace of 11 feet good, 'lie 
hrst year’s crop thereby may be reduced, but tlio (-ultivator will havii 
his reward in the subsequent yield. Ber-idc.s, in wide jdanting. the 
l»etter op[X)rtunity is afforded of self-reimlmrsenient to llio planb r i i 
Ihe shape of intcr-cnlturo of other minor articles, siu )i as Indiuii 
corn, peas, &c. 

Plantain Fibre . — When the fruit bus arrived at maturity tie stem 

2 ii 
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that bore it is foiled and loft to rot on ground, but this might 
be turned to advantage for its fibre. It is stated officially that the 
yield of fibre from thousands of acres of the plantain is lost annually 
in the colony of British Guiana alone for want of simple and inci- 
pensive means for separating it. Could an efficient and cheap machine 
be invented the fibre would be almost entire profit to the planter. 
The banana yields less fibre than the plantain, and it is generally 
somowhat discoloured or tinted. 

The next point for consideration is the machinery necessary for 
cleaning and preparing the fibre ; it is recommended that the stalk U 
cut into lengths of about 4 feet, and also divided into 4, so as to l)e 
able to separate the different qualities of fibre before passing tliroiigli 
the mill, formed of horizontal rollers, by which means the water and 
a portion of feouloo or pulp would be pressed out. There would Ktill 
remain a portion closely adhering to the fibre to be got rid of, wliitdi 
would require a scraping operation, whi^h there is no doubt could bo 
performed by paeans of a scraper of wood or metal attached to the 
mill, and put in motion by the same motive power ; it would, tlum, 
require the application of water the more effectually to loosen tJio 
remaining matter ; exposure to the sun would dry and bleach it aftir 
boiug passed through a heckle, which would separate the thre ads. 
The difference in value of each description and quality of fibre unist 
depend uj>on its strength, and its fitness, for the various purposes 
tor which it would be fouud applicable in the manufacture i f 
cloth, cordage, paper, &c. Practical experience would soon pmve 
the moot effectual methods •of performing the several operations ; and, 
if fitted to the purposes for which they are required ; the uio.st 
suitable localities for these plantations would, no doubt, bo in tlie 
mountain districts, or in the plains, if well supplied with streariiH uf 
water running through them. Experience will soon detennino which 
variety of Musa is most valuable for producing fibre for manufacturing 
purposes. The best plant for this purpose is that which will produce 
tLo greatest return in the shortest period, requiring but little know- 
ledge and expense in cultivation. 

The ono pre-eminently fitted to answer all those requirements, is the 
Martinique banana (Mvsa sapientum), requiring but little or no skill 
and, energy in its general management; for quantity, colour, and 
textm'o of fibre, it surpasses by far all varieties of tho comraou plan- 
tain {Masa paradisiaca), which is a delicate plant, and frequently 
reiiuires to bo renewed or re-planted. Tho production of siickt'i-s and 
weight of stem are at least one-third less than the banana, and the 
fibre by no means so Strong. I would also recommend two othc’* 
species of Musa to -the cultivators of this genus for their valuable 
fibre. One is the Musa violacea, an exotic from the Philippines, and 
ill no respect inferior to the banana, except in tho absence of edible 
fruit. The plant is exceedingly prolific and hardy. The other- is the 
one producing the well-known Manila hemp (Musa textilis), and no 
expense or trouble ought to be spared by the Colonial Governments 
to introduce suckers and seeds of this most valuable plant in quantity 
ill the West Indies, as it takes a long time to obtain stock from the 
protluco of one plant. 
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The following is the mode of preparing jilantain fibre in 
Jamaica:— ^ * 

Tho plantain is cut wlion ripe, ami the oiitaido layer is split in 
longitudinal slices and put through a mill and afterwards boiled in a 
copper, with a small quantity of potash, soda, or <piie.k-Umc, to tuko 
otf trho mucilage. This layer is tho coarsest, and requires a lougor 
time to boil, therefore is to bo done soparatoly. The next layer m to 
t>o done the same way, and being finer and more valuable, should Ix) 
kc.pt by it^df. Tho following layer ditto. Tho centre part of the 
plantain ditto. 

As the inner part is the finest fibre, requires tho slu^rb'st time 
to boil, and commandH tlio iiigliest price, that is the reason wliy these 
boilings requii’o to bo performed separately. 

After boiling, the fibre is bung up on ropes to dry, and it can tln ii 
be carried down and sold to tho merchants, or sbipjied dinn;!.. 

Several modes have been rooommendod for tho preparation of the 
fibre. 

Ist. Beating, wa8hiu*g, and drying. 

2nd. Simply cutting and drying. 

3rd. Scraping. 

If wo look at tho structuro (3f tho plant itself wo shall bo able to 
Term an estimate of those proceasea 

Tbo plant is com|K)Sod of at least two very visible rows of cells, an 
inner and outer, along its whole extent upwar<ls luid downwards, and 
tbniugh every layer, there being several layers. 

The cells aro formed of fibre, for “uprights' and “ sills ’ and. 
‘ plates,” and tissue, as it were for “ plastering the former 

for rr)|>cs, fabrics, <S:c., the latter for paper. • 

Of the ju'ocossos named above, tho last is tho only one that jirodncc's 
riltro ill its pure state; but, whether wo scrape from the iimof or outer 
‘^urra<;e, we must lose all tho tissue, and probably more than half 
the fibre. 

The first process will produce the. material of tho plantain sUlk 
in a fit state for shipment with partially .clean fibre, but nearly all 
the tissue will be lost. The washing, alw, should bo simple rinsing, 
for allowing the tissue to remain in water tends to discolour it 
^eatly. 

The second process, I imagine, would be very slow, in consequence 
if the abundant water of the stalks. I apprehend also the dm- 
iolouratiou w’hich would ensue friim tho process would render tho 
aiaterial all but unfit for market, except at a very low rate. 

It seems desirable that throe or four objects should be kept in view 
^ any process. 

Ist. Saving of the cellular tissue for paper. 

2nd. Preserving the fibre of an agreeable appearance. 

3rd. Ultimate freeing the fibre ftim the tissue. 

dth. Preserving all the fibre. 

And, with relation to these, the processes and mechanical arrange- 
ment are to be considered. 

By no process of the hand can clean fibre be profitably procured, 
r or this resort must be had to machinery. 

2 H 2 
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The fibrous material, that is to say, the stalk after it has 
the squeezing pivicoss without s(q)ai‘ation of the tissue or pulp, m.iy U 
prepared either by haml or iiiacliine, the latter being, of coursty il,y 
iriost eeoiiomicul. 

Squeezing, rinsing, partial separation, or “teazing” with tlie 
after being hung up on fails of bamboo, or other (■heai> articb\ jui j 
rapid drying, may bo recommemhM^ as a sim])lo and ellicaciouH precis, 
for obtaining tlie fibrous material in a favourable state, and with tli ' 
8ev(iral objects refernid to in view. 

Maelilnerv fxn* performing this, and etfeeting tin? final separatifsi iif 
the fibre from tlio pnlp^ of tissue, must he a desideratum. In I'uj 
alxsencc of such maeliiucry parties can only li(q>e to prepare adv^iv 
tageonsly tlic fii»rons mati-rial by hand. 

It has been smq)osed that lunling of the material would render th 
8ej)araiioii of tbo fibre at a ftiture time more easy; hut tliis sri'iiis 
unnecessary. Simple saturation in water for some few hours rendi is 
it fit f(»r furtlier process. 

Miieli obje.etion is hdt by the labourers, from wliom alone are lli,' 
stalks at pre.-wnt to bo procured in abundance, to enlting tiie stalky 
from tbo f(;ar of injury to young shoots by loss of niaiiure. It vwaiM 
be well if fi ai’ on ibis Lead could he shown groundless. 

The Itev. W. d. Ih arson, of Si. 'riiomas’s, Jamaica, t hus speaks, after 
niueh practical experience in tin; preparation of llie iihre : 

Provided the tissue remain on till it reaches kingiand, the fibrous 
material oiiglit to be more valuable than the clean fibre, for the worth 
of the pulp slionld exc-x'.ed the eost«of separation. In the prcpaiatioii 
of the matoiial, also, it seems uniiceessary to picserve more than two 
xpialitics, that of outer aud inner, and tins not from any great diiVer- 
i ueo in tin; fibres, but^roin ib<5 cvdour of tlm tissue, the ouivi b«‘iii^' 
darker tljan the inner ; coarse and tine fibres will be foe.nd in every 
layer, and tb« iormer are, for the most part, but assiunblagx'.s of the 
latter. 

In trying the strength of tho fibroins muiei’ial it will be W(dl to 
ascertain a’Ac/Z/cr y<>a Jutve a thin <rr jihre overlaid with lisMO, 
otherwise the re.sult would he dt'ccptivo. 

The pr<)cess of preparation, lioth of the material and of the llluo 
being tedious, it is very probable that difficulty will be experienced 
in inducing the l;d»oure)’S to engage in it on their own account, ut 
any rate until the ndurns beonine certain and'profitahle. 

The xpiautiiy of nmieiial or fibre yielded by a sucker is, at present, 
so small, that until results prove remunerative, they will not have 
sufficient induceiiunit to enter on the new source of industry. Trein 
my exjiericiice stalks do not average more than lb. of fibrous 
material, conseqiumtly of clean fibre much less. The fibrous material 
seems aliQost tit for the manufacture of small cordage, even as it is. 

It must not be supposed that the w'ork of preparing the “material 
is either eju;y or pleasant. To bring up the suckers fr(;m the dt^p 
valleys in which they sometimes grow', is a difficult task, and to carry 
the.ni on the heiid up hill and down dale, as has often to lie done, 
is very laborious. While some suckers are small, there are otln r^ 
frequently heavier than can be homo by one man, and until the 



TJIK ILANTAIN \.ND HANAN'A. . 

w..ik can bo carried on by cart, tloTo is no h.'lp but to divide Midi 
iov long distances. Tlio jirocess by bund, o| evpiessiiisi: Hi-' \':U( ly 
j Aits. is also very tedious, and -drying and baling ro 4 uirc much euio 
und uitention. 

hemp takes its name from tlio chief city of the rhiliopim s. 
it is not hemp, however, bat tlu^ fibre of a sjiecric's of iiiiiulain 
( U. texiiliitjy wliieli does not diller greatly from tlio c-dibb^ bionina, 
;uid is probably a variety of the same speeios. Tlm> far, aecording 
to Dr. Jagor, tho serviceable fibre bas been (.'Xeliisively obtaimHl fn»m 
tho sontborii portion of the riiilippiiies, all att<*mpt^ to mako its oul- 
tivatioii protiLablc in the western and iiortbern }>rovi:icos Imviiig 
iailod. A species of banana grows in great luxuriaiice in \Vi‘sLern 
Java, but it lias not been utilized as a fibres plant to any grt;.it e\l« nt. 
(heat elVorts were made in Celelies to cultivate this lilire, but it lias 
bn 11 abandoned in favour <»f colVec', wliieh is found to lie fai- more 
protitablo. For duraestic piu[)oses, the plantain tihre, kmoni to eoin- 
luen e also as abaca, is made use <»f in many lro])i< ;il countries, and in 
time will doubtless be largely sujuilied ; but for iIk- present ilu* siipjdy 
comc N, as already stated, from ibe rinlijipines. 

'I'lio.re i.s sonic dispute as to tins true seicuitilie mcine of tlo' spocis s 
ot from wliieli the i\lanila liem]> of eoiumeriu;, tlm (ihded of tlic^ 

I’mingnese and Spaniards, is obtained. It is nmv nsimlly ussign<'d 
f<> )l. Neos, but probably soim^ may bo obtained Irom ,1/. 

Tr'’'il<>ihjldruiii^ Idn., a natives of the, same locality. .Some, asnibo it 
;d ') to M. sjilrrsl.r!^ and 3i. l/dlbislditd. d’lu re an* several species 
oi V//.sn wild and indigenoii.-; the Anjh»»y:ui, Moluccas, and the 
I'll'- Ij poines. 

Tho plant l)j rives best on tho shaded Idn-st-coven d slopes of 
Yolcanlo mountains, such as abound iii Albay and ('amarines; on 
level ground not so wedJ, and on marsliy laud not at all. 'Ibe plant 
reipiiiiis, on an ave.Fage, three years to produce its tibro in a proper 
<"iiditiou. For tlic^ first crop only one stalk is cut from each buneli ; 
later on, tho now suckers grow so (juiekly that they cap bo cut every 
two moiitlis. In full growth the yield is ewts. to tiie aen-, wln reas 
tiorn an acre of llax not more than 1 ewts. is ohtaimal. After the plau- 
tAt'uu is once e.stablished, tho plants llourish without any care or 
iittoutiou, the only trouble being <*ollect the fibre. One. jilant may 
yii'ld as much as 2 lbs. of fibre, but the average is not more than 1 lb. ; 
on inditferent soil much loss. 

Several grades of fibre are derived from different parts of the stem, 
tie: edges yielding the^finost. Tho fibre, which lies next the surfaeo, 
i> stripped off by hand in broad bauds, and then softened by lieing 
drawn backwards and forwards be veeu a brood-bladed knile and a 
I'lock of wood. One worker cuts Uff tlio stalks, strips off the haves, 
'Old attends to the supply ; tho second, freipicntly a boy, spreads out 
ihii strips of fibre ; the third draws them under tho knife. IIk* coarse 
f hro is called haadala ; the finer, liiph The former is cliiefly used 
t^*r sliips’ rigging, ilio latter is employed in weaving. 'The three tiner 
grades of lupis arc further softened before weaving by being jioinidcd 
hi a rice mortar, (rcncrally tlio first or finest sort is worked as woot 
witli the second as warp, and the third as warp with the second as 



470 


• THB PLANTAIN AND BANANA. 


woof. The fabrics so wotcb are nearly as fine as the nipis de pina 
(pine-apple fibre). Fof purity, flexibility, and colour^ the finest of 
these plantain fal)ric8 are said to compare with cambric as cardboard 
does to tissue paper. According to Jagor, the finest stuffs require 
so great an amount of dexterity, patience, and time in their prejMira' 
tion, and are consequently so expensive, that they cannot compete 
with the cheap machine-made goods of Europe. Their fine warm 
yellowish colour also is objected to by European women accustoinu^l 
to linen and muslin strongly blued in the washing. By the rich half- 
however, wTbo understand the real goodness of their qualitios, 
they are highly appreciated. In the regions where abaca is culti- 
vated, the entire dress of both sexes is made of this coarse cloth, 
called guimara For foreign markets, still coarser and stronger fabrics 
arc prepared, such as crinoline and stiff muslin, used by dressniahcrs. 

It is as an article for export, however, that the cleaned fibre is of tlio 
most importance commercially. Nearly throe-fourths of the produce 
go to America. It is very largely used in the manufacture of pajM^r. 

Fix)m the fibre of this plant, cordage, mats, and wearing apparel are 
made in the Philippines. 

Leyte and Saniar in 1856 had a combined export of 5000 tons ; 
Negros, 800 tons. South Camarincs and Albay produce the largest 
j)art of tho existing export of hemp, and yield a considerable quantity 
of remarkably good hemp. 

Large supplies are derived from Leyte, Saniar, Bohol, and the eaj^t 
coast of Negros (Dumaguete) in its more immediate vicinity. While 
from tho groat island of Mindanao a further supply is obtained, from 
the fine province of Misarais, and from the small island of Cameguiii, 
which produces nearly 1000 tons of good hemp, all of which goes 
to Cebu. 

The plantain from which it is obtained is* propagated with great 
rapidity, being planted in the rainy season. One hundred plants 
occupy about 1000 square yards of laud. The rude method of pre- 
paring tho fibre is as follows. Tho stem, after having attained the ago 
of between two and three years, is cut down and 8tripj>ed of its layers 
or folds ; those are thou divided into sections of three or four inches 
wide, and the pulpy or fleshy part s^arated by the process of drawing 
them under a knife fixed for tho pdf pose ; tho fibre thus laid hare is 
then placed in the sun to dry. If the plant ho left on tho ground fnr 
any length, of time after it has been cut down, tho hemp made from it 
assumes a reddish tinge, unfitted for commerce, tho tannin in the sap 
colouring the fibre. Fifty tons produce about 25 lbs. of hemp or 
fibre. 

The difference that exists between tho fibres of tho species cf 
plantain appears to bo attributable to tho fact that some fibres 
of wild plants, and especially those of tho banana, are more or loss 
modified by cultivation. The abaca is found in tho volcanic islaii'ls 
of the Philippines, and in tho neighbouring archipelago; still it 
principally in the pueblos of Donsol, Sorsogon, Tabaco, Cameli, aii<i 
Quipa, that tho cultivation is carried on, and from whence tlu* 
best material is obtained. Tho ouly difference between the abaca 
and other 8[)ecio6 of tho Musa genus is the rich dark-green hue that 
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jxrvadus every part of the former. The alpaca has very little care 
b(v>towed on its cultiyation, being grown onl;^ for its stalks, and it is 
an advantage rather than otherwise that its fibres should retain tlieir 
natural coarseness and tenacity. Nor does it require so rich a soil as 
the (^iblo varieties: it is usually planted on the slopes of mountains, 
where the land has been newly broken up. The ground is carefully 
and frequently cleared of all obnoxious weeds during the growtli of 
the young plant, and the stalk is cut when the fruits first make their 
appearance. At the end of the first crop, they have, monthly, good 
(tuckers springing up, and that, too, during the whole time that the 
j)lantation lasts, which is from five to seven years. The duration of 
course varies with the nature of the soil, the fertilizing proi)ertioH of 
which this crop exhausts very rapidly, especially os no manure is 
applied. The textile material is obtained in the following manner : 
The stems are cut down and strippe^l of their leaves. It is next 
divided into long strips of two fingers in breadth, thou passed between 
% thick plank, placed in a horizontal position, with a knife resting 
edgewise. The material is then drawn through with one hand, whilst 
tlio other presses heavily on the back of the knife, and in this maimer 
the pulpy matter is scraped and cleared off, leaving the textile fibres 
hare. These are put to dry in the sun, care being taken to protect 
tliem from rain and moisture. They are then beaten lightly with 
sticks, ago in exposed to the sun, and lastly the filaments are sepa- 
rakM] according to their degroos of fineness. . In this manner tlireo 
sorts of fibre, of varying quality, are obtained : tlie first, called handala^ 
from tlie outer sheaths of the stem, which is the strougc^st and 
coarsest, and from which ropes, &c., are made. The second, known by 
tiio namo of /upw, which is tho finest, is procured from the inner 
layers*; whilst the third, the tupoz^ cobies from tho iutormediato 
layers of tho tissue, and from this last fabrics and gauzes are inanu- 
tactured. Two men employed at this work, one in sej)arating the 
'uter coats, tho other using the knife, can prepare from 24 lbs. to 
Ih avoirdupois a day. Fifty feet of land covered with plaintain 
trees will famish from 24 lbs. to 26 lbs. of abaca fibre, or 143 Ihs. to 
Mo lbs. to every 2f acres. It is cut at least ton times a year, which 
gives a mean return of 1760 lbs. of l)rui8cd abaca, wortli from 5i. to 
1')/. If tho process be properly condiicteil, at least 1 lb. of thread, or, 
taking the produce of acres for a whole year, 6520 lbs. of abaca 
Will be obtained, worth at Manila about 20Z. Tho abaca intended for 
weaving Ib bruised in a mortar, and thus reduced into a kind of ball 
ftbeiit the size of a child’s head. This operation has tho effect of 
reii dering the threads more flexible and resistant. Those throailH, 
having b^n joined together by women or children, are woven after the 
manner of cotton, and the texture is immersed in water with a little 
shell. lime for a day and a night. Afterwards they are cleaned in 
fresh water and left to dry. If mixed with silk or cotton, a beautiful 
texture is produced, very fine and valuable, and applicable to a variety 

purposes. 

Hoping and cordage made from abaca are employed in tho raorcan- 
tilo marine of India, and in the navy of the United States, and are well 
known under tlie name of white rope or Manila rope. 
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Machines have been invontcrl to remove the fibre from the 
but few are used. Onei was exhibited at Manila, about three y- ais 
ago, very simple in its confitruetion and apparently producing rcpulis 
vastly Biipcrior to the ordinary mode I have described of manual 
hil>our. The exhibition of this machine produced a great exeitoiiiout, 
and it was proposed and (^onnteriaucoii by the Captain-general to give 
a largo premium to the inventor. The subject died away, howovir. 
and the maohino difiappoared from public view. It is probable that th.j 
criticisms of experienced j)Ooplo formed some di*awbacks to the pr.r- 
iection generally ascribed to the invention ; but, w^ithout poHS( ^sin^r 
the sliglitost mechanical knowledge, the impression which its siriicline 
ami ellect made on persons capable of judging, was extremely favour- 
able. There was no intricacy in its machinery; wood was its only 
material and a butValo its moving power; a village carpenter could 
make one from its model, and its resnUs were teiifuld or more grcat( r 
than by the ordinary course. It may sugge^it itself, why has it 
then not be(u)mo of general iiso? I cannot aftirm that the modi ! 
has not been applied ; hut there are circumstances or influenc* s 
in regard to the natives hero, and the culture of this production, 
and indeed of all others, unfavourable to the extensive adoption of 
macblnery. 

Exports of Manila licmp from the Thilippinos : — 



I’iculs. , 



\m .. . 

. .. 121,367 ' 

1871 .. . 

. .. 616,122 

1872 . 

. .. (Ua,210 

1875 .. . 

. .. 513,302 

1873 .. . 

. .. 628, eCO 


. 

'rom Cebu the exports wore in 




l’iOUl3. 1 


I’louls. 

1871 .. . 

. . 231,361 1 

187.5 . 

. .. 151.322 


The host fibre comes from the latitudes south of Manila, and from 
sevei-ftl islands as far as th(‘ tenth degree. 

(>f the 250,000 bales nccivod at Alaiiila in 1861, uhout 120,0‘»0 
were shipped to the United States and C’ldifornia, 114,00{> to (Ircat 
Britain, and the remainder to the British possessions and settlement:? 
in Australia, ludia, China, Ac. 

Tho exports from the port of Cebu in 1874 wcro-154,922 pieuls, <» 
which upwards of 01,000 went to America. The total exported 
the rhilippines was 616,122 piculs against 628,066 piculs in 18/ '. 
Grmi Britain takes about one- third, 233,000 piculs. , 

Tim manufacture of cloth and rope from the fibre of the plantain 
not a new discovery, for tho Indian natives of South America have 
long heoii in the habit of using it for these jmrposes. Darapu r 
notices tho proi*ess as common in the Indian archipelago in the early 
part of the last century, as follows : “ They take the body of tlu^ tree, 
clear it of its outward bark and leaves, cut it into four quarters, 
which, put into the sun, the moisture exhales; they then take 
the threads and »lraw them out ; Uiey are as big as brown thread. 01 
tills they make cloth in Mindanao, called saggera, which ie stubborn 
when now, weirrs out soon, and when wet it is slimy. 
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Our direct imports of Manila hemp into the Uuitoil Kingdom from 
tic l’lulip]>iiACb have been us follows 


is<;2 .. .. 

L^^ 18 . 

.. 173,478 

isr.H .. .. 

.. 312,871 

1 s»; t 

.. 183,314 

IhOO .. 

.. 134,801 

1S(H5 

87,873 

1S07 .. .. 

88, 

1808 .. .. 

.. 175,118 

18trj .. .. 

.. 32,012 


i87n .. .. 

('wts, 

.. 123,315 

1871 .. .. 

.. 200,, (‘.7 8 

1872 .. .. 

.. 1.5;’>,740 

1873 .. .. 

.. 253,!)i;2 

1871 .. .. 

.. 270, OIO 

1875 .. .. 

.. 321,732 

1870 

.. 3U0.738 
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SECTION VII. 


THE SPICES OF COMMERCE. 

Pkppkr is one of the most wholesome and useful of the spices. With 
persons in ordinary health it has the effect of stimulating the stoimu li 
greatly to the j>crformanco of its functions, and is peculiarly serviei - 
able to persons who ate of cold habit, or who suffer from a weak 
digestion. Used in moderation,, pepper decidedly promotes the appe- 
tite and digestion ; but* its excessive use tends to vitiate the gastric 
juice and injure the stomach, besides provoking inordinate thirst; and 
this remark applies generally to all spices. 

Many of the natives of India esteem popper as a stomachic, ami 
drink a strong infusion of it in water by way of croatiDg.4iu appetite 
They have also a method of making a fiery spirit of fermented fresli 
pepper \vith water which they use for the same purpose, 

IMie varieties of pepper which enter into commcTco are Pinang and 
Singapore, Tellicherry, Sumatra, Malabar, Trang, Siam, and Cncliin. 

The empire of Achcen is the chief producing country for pepper. 
It is, however, cultivated in various parts of the island of Sumatra 
and nt Bantam, The Malay Peninsula, where the pepper vino was 
introduced from Java, ami which produced at one time about 
4,000,000 lbs., now grows none. The culture, as far as quantity is 
(‘.oucerned, may be said to bo almost restricted, at present, to tho 
east and west coasts of Sumatra ; the production, which used to r(3ac}i 
nearly 40,000,000 Ihs. annually, has, however, greatly declined of late 
years, but it is probable that when the civil wars are suppressed it 
will again recover. 

It is impossible to arrive at any precise data with regard to tne 
crops. In 1872, 142,000 piculs were shipped to Pinang ; in 1873, 
105,000 ; and in 1874, 96,000. The blockade of tho Acheon ports by 
the Dutch cannot alone have been the cause of this decrease, else tlie 
quantity shipped in 1874 would have boon larger than in 1873. 
Besides tho shipments to Pinang, there used to bo sent, before tho 
war, about 2,000,000 lbs. direct to Mediterranean ports. In esti- 
mating the entire produce now at about 22,600,000 lbs. we are 
not for wrong, which, is more than 17,000,000 lbs. below the fomier 
production. 

Tho popper that comes to the Batavia market is received from tho 
Lamj>ong islands off tho Sumatra shores ; the quantity produced there 
is estimated at about 23,000 piculs annually. The crop is plucked iu 
September and following months, therefore up to the end of January 
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about 2000 picnls reach the Batavia market monthly, wliile from 
Ft bruary to August the monthly rtx'eiptn hXrdly nuich 500 piouls. 
The exports of popper from Java in 1870 were 21, 000 piculs. 

T 1 u 3 pepper produced in tho Lampong district in 1871 was 11,00(1 
piculs; in 1872, 20,537 piciils. In 1872 the shipnients consisted ot 
‘J4 256 piculs of white and 30,695, of black popper. 

Tho imports of l>epper into China were, in 


PicillB. 

1868 40,169^ 

1869 42,86G| 

1870 24,485 


PlailK. 

1871 25,6881 

1872 41,0111 


III 1867 the export of pepper from Siam, all to China, was#! 8,917 
piculs, valued at 22,500/. This was not more than half tho usual 
crop, owing to severe drought in the pcpiicr districts on tho ciist 
< njist of the Gulf of Siam. In 1870 the export was 25,511 piculs, 
valued at 817,4881. Peppor is also grown to some extent in Cochin 
('liiua, as 4308 piculs were shipped from thenco in 1871. An export 
tnido in this article was early fostered hy tho French authorities ; tho 
lioine administration, patriarchal ever towaixls its ofish(H)ts, deter 
mined to aid the development of its promising eastern colony, and, 
among other things, to indu(50 a grout<3r effort to bo made in tho ]>ro- 
duotion of i)Cpper. For this purpose* the duties loviiMl in French ports 
upon tiio iritjiortation of popper were entirely rcmittcHl in the case of 
(\xjhin China produce, or what was tho same thing, so far as tho 
home authorities could judge, Saigon ex^M>rte<l prmluce. 'The diffe- 
rential duties thus created wpro very great, so considerable that it wiw 
found much more profitable to send popper up to Saigon, to bo tlioro 
shipped to Franco as of Cochin China growth, than to send it on at 
much loss expense and mnch smaller freight direct from tho Straits. 
Now, however, a change has been made, and certificates oT origin are 
rocpiired upon all pcppiir allowed to be exported to Franai, and none 
hut such as is declared on shipraoiit to be of Cochin China origin, is 
tulmitkd duty free on arrival in France. 

Tlu! importation of peppor into tho port of Marseilles has been as 
follows, in tons, from 


Yeftr. 

Britifib lodU. 

Doteb India. 

Olhor Coanlrif*. 

1872 

240 

840 

393 

1873 i 

753 ! 

87 

336 

1874 ! 

1.357 

1,139 

375 

1 1875 ; 

! ! 

1 ,928 

297 ' 

899 


Of .this there was taken for consumption in 1874, 416,976 kilo- 
grammes, and in 1875, 647,228 kilogrammes. 

In 1855 there wore reported to Iw in Singapore 1,054,715 pepper 
^uiog in bearing, and 553,671 young vines. Tho exports were about 
6s, 000 piculs annually ; of this 50,000 piculs wore produced in 
^uigapore, and tho balance imported from tlie Jolioix) territory and 
Sumatra, Ac. From Pinang, Ixstween 1855 and 1860 there were 
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on tlio average r>0,00() pienls annually. In 18G7 thoro wus 
(‘X[)ort()(l from the St^aitB Settlements 4,831,375 lbs., valued at 
‘285,il5h Our cliroet imports of pepper from Singapore in the la^i 
five years haw; been as follows:— 


Y.'.u-. 1 

<.^' 1,11 it it y. 

V;ilu<>. 1 

1 Year. 

QiUiJitify. 1 

Viilu.'. 

1871 ' 

1H711 

187J 

lbs. 

21,820,000 
25,000,813 
21,020, H4 

■£ I 

I# 478,005 j 
j 081,500 1 

700,101 1 

1 

1874 

1875 

i Ills. 

! 17,503,343 ' 
i 27,077,710 ; 

j 1 

£ 

507,700 

622,805 


The ^pepper vino (Piper nigruyn) is indigenous to the forests (d 
Miilahar and Travancore. For centuries pepper has been an aiticlo 
of exportation to European countries from tho^rostx'.rn const of India. 
Although a product of many countries in the east, that which c<.iii< 8 
from Malabar is acknowledged to he the best. In 1871 there were 
23,179 pepper vines* seattore'd over the territfjry of French India, 

Its cultivation is very simple, and is ctfccte<i by cuttings or suckers 
])iit d(jwn before tbe comincncmnent ot tin* rains in Juno, in a ricli and 
t(d(‘rably moist soil. In three years it lR'.giu8 to bear, each plant 
yitdding (Ui an av<U’ago 2 lbs. of peppor ptr annnm up to littceu nr 
twenty years, tiftcr which they begin to decline. The crop is gather- d 
in March or April ; the fruit is plucked wlnm not quite rijie, and 
usually dried on mats in the open air. White j>epper dilTcrs from 
black only in being de[)rivcd of tlu*. outer skin by a sl.ort Jiiaceratioii 
in pure water and sid-sequcnt gciithi rubbing; it is sumowhat stiller, 
of a gnyish white colour, and with a less ar-miatic taste. 

The small round berry-like fruit grows somewliat looi^rdy, to tkc 
number of twonty to thirty, on a common pendulous fi uit-stHlk. The/ 
are at first green, then Woiik*. red, and if allowed to ripen, yellow ; 
but they are gathered before complete maturity, and by dr} ing in trial 
slate turn blacki.sh-grey or brown. Wdicu one or two la iries nt tke 
base of the spike begin to turn red the whole spike is pinched oil. Nc<i 
day the berries arc rubbed off with the hands, picked clean and diit 1 
fi)r three days iu the sun, or in bamboo baskets near a gentle fire. 

The plant is capable of growing to a height of 2U or 30 feet, 
but for the sake of convenience it is usually kept low, and is often 
trained on poles. In places where no vines occur naturally, the plant 
is propagated by setting slips near the ro()t.s of the trees on which it 
is to climb. An aero of land will bear 2500 plants, and as they require 
but little care, the cost of cultivating and bringing into bearing one 
acre does not ex<'ced 4?. at the most, and as the annual yield when the 
plants come into bearing is worth upwards of 80/., the investment is a 
very profitable one. 

The pepper vine is hardy and easily cultivated, and as its pr(>dtico 
is of such great commercial importance, it may bo well worth trying 
whether it could not be successfully grown iu other localities under 
congofual conditions of climate and soil. The choice of a proper sde 
for the plantation is a consideration of the first importance. Le\t l 
gieund lying along the banks of rivers and rivulets is to be preferred, 
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oil account of the vcgotalilo mould commonly found in Boil so 
sitiiutcd, as woll as »>n accounl of tlio facUitirs of oator-Hiii riniM'. 
which such a situation geiiorally atlords. Ihit the land should « r 
V.,' BO low as to 1)0 liablo to inundation. Doclivitirs, unloss vc ry 
,., ii(i< ,arc to l>e avoided, bocauso tlio soil loosonod by ouUuro is baiilo 
t., li<> washod away by heavy rain. 1‘lains, uhothor naked or eovi k d 
',vilh long grass, will not answer, unloss brolo'n n|> \V('ll will) the 
(ijiMioli and enriched by manure. AIhao all, the J) 0 [»])(t vino loves a 
climate. 

Ill Malabar the pepper-vino is often raised from srrd, mid experi- 
nu.d men have been'known to expn ss a decided fcn iiee tbi this 
p' mIo of projmgation, beeauso the vino so raised beais tbr fomti , n 
v. iirs. On the other hand, though the cuttings yitdd for only >•( \s n 
V ais, or just half the period, the rro[»H (hey give are grenl< r, and tlTe 
i.. iries are both of larger size and of supeihu* cpiality. It is fu this 
thirefore, that in Malabar the cultivation is ]»nt<-tiso<l with 
( iiltiiigR or Buckers, wliicli are jmt ilowii into tln^ ground U foio the 
rain s( ts in, in June. The soil must he rich, hut it should also he iVoe 
in mi any accumulation of moisture below, or the young plants an apt 
to I'of. The cuttings are usually jdaiitcd at the fool of in ('<s with 
rou';li bark, on which the vine as it grows finds a siip))ort. 'flio 
oreiper will eliiuh up about ‘JO or Jt) feet, but it is purpost ly k(:[)t 
hoM-r for facility (T eollcctiiig the berry. During its growth every 
Hiieio’r is removed, and it is pruned, tluninsi, atid kcjit clear of weeds. 
In thrvM; years the vino begins to hear. After tln^ berries have Ixien 
gtttliLied, they are dried on mats by (;xj>osiire t4» the sun, whmi tin'/ 
cliaugj| colour fnun red to black. Much expt rieiice is required as to 
tliH |»ro{>er time for gsitheriag. 'Pin! tre«^s u liich are generally S4‘le<’hMl 
HI Malabar to support and sbadi* the p<q>per-viue are the jack, the 
iiiHUgo, the casiiew-iiui, and otlujr similar trees; so tliat tliP jHpiHir 
an atlditional cro^i which the cultivator gutiiers from his oreliard 
lauds, even wliilo they also are bearing. 

Although the quality of the pepper grown in Malabar is ci-nsidcri d 
to bo better, the largest quantity of the sjiiec. is produced in Sumatra, 
’vlieio the iioithod of cultivation is sonuAvliat dilVereiit. In tliat i.sland 
the pop|>cT-vine is raised in plantations regularly laid out. Tlio 
H'r.iiind is previously cleared of wood, ploughed up, and sown with 
Ti<-o, among which the cuttings are put down at a distam;e of five 
feet from each other in every diroctuni, with the green sapling of 
sonic tree of quick growth and rough or juickly bark, which soon 
takes root and affords support and shade to the vine as it grows. 
It grows most luxuriously in moist, rich soils, provided it obtains 
go<^ shade. Like most other vcgeUible productions in but climates, 
‘t requires but little trouble or attention after it has once been jdaiiUd, 
other that! watching the proper season for collecting the l/<trry. In 
Sumatra, the layers or cuttings are jiut down in September. The plant 
afterwards left to itself for twelve or eighteen months, it is then 
huried with all its branche.si, so as to kavo only a Biuall arch of tho 
8km above ground. From this arch new sluKjts sprout out, thn e or 
lour of which are allowed to climb up tho tree, and are expmded to 
pioduoe flowers and fruit in a year after. It is inferred that, by 
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this practice, the strength and vigour of the plant are so mucli iu- 
croased by the multiplication of its organs of nourishment, lianuly^ 
the roots, that it will not only yield a larger crop of flowers, but als) 
bring out its fruit in the greatest perfection. The neglect of this prts 
caution might seriously alfect the out-turn of a crop, both ip quantity 
and quality. 

The vino produces fruit in two seasons of the year. The flowers (tf 
the principal crop appear in September, with the rains of the thq 
monsoon. In tlio latter end of December the berries begin to i ipou. 
and are gathered in January, as they get to -maturity. The fiiD st 
berries in the sccoud stage towards maturity are selected for making 
white popper. The process in Sumatra consists in steeping theso 
berries for throe or four days in running water, and then drying thct.i 
well in th ) sun. The flowers of the second crop appear in Marcli an l 
April with the rains of the little monsoon ; and the fruit ri|>cn8 uial 
is gathered about July and August; it is probably to the want 
moisture at tlie tim^ the fruit is setting, that the inferior quality and 
Bcautior out-turn of this crop is to bo attributed. One tbousaiul viiu fl 
are estimated to yield about 10^ ewt. of pepper in the course of a 
year; so that each vino may be reckoned upon us producing 1^ lb. uf 
the spice. 

The black berries of F/mhelia BiheSy Burm., arc ofhui used to 
adulterate it in parts of India, as tliey so much resemble pepper as 
to render it impossible to distinguish them by sight or by any other 
moans, and they are, withal, somewhat S])iey. Although there is a 
very heavy pcuialty on adulteration in this country, ground pepper is 
frequently sold sophisticated with starch, mustard husks, linswd and 
capsicum. 

From 1811 to 1824 tho duty imposed ranged from 2$. to 28. hd. per 
pound. Up to 1830 it was l8. ; it was then reduced to Gd., and 
finally abolished. 

Tlio following have been tho import 0 K)f pepper into tho United King- 
dom since the year 1840 as given in tho Board of Trade returns : — 


i.Ni. 

18i0 .5,927,959 1859 8,719,200 

1841 15,0:H,400 .1860 12,810,040 

1842 0,021,290 1861 14,084,389 

1818 4,083,160 1802 18,115,975 

1844 8.087,099 1803 10.810,409 

1845 9,852,983 1804 18,536,795 

1846 5,900,580 1865 18,343,592 

1847 4,009,930 1800 14,612,101 

1848 8,12.5,515 1867 13,918,924 

1849 4,790,042 1868 16,990,144 

1850 • 8,082,319 1809 18,144,284 

1851 3,990.295 1870 19,339.491 

1852 6,031,700 1871 23,009,727 

1853 6,490,885 1872 27,570,710 

1854 9,428,882 1873 .. ’ .. .. 26,324,828 

1855 6,489,005 1874 19,648,118 

1850 10,810,398 1876 29,399,020 

1857 5,403.738 1876 26.059,030 

1858 12,357,608 


The value of the pepper imported in 1875 was stated at 670,175i 
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Thoro would seem to be extraordiuary fluctnatious in tbe <[uaullty 
of popper taken for consumption here aud 8t(^ck8 held, for if we Uke 
t),e last five years, deducting the re-exports from tho imports, tho 
following wore apparently tlio quantities taken for consumption and 
held in stock in the United Kingdom : — 


. l.bs. 

1H71 4,193,510 I 1874 3, 320, 408 • 

1872 .. .. 9,685,090 1875 .. .. ». 9,187,571 

1873 13,938,359 1 


Tlie average consnmption of. popper in the United Kingdom from 
1848 to 1862, when there was a duty levied, was from 3,500,000 lbs. 
to 4,000,000 lbs. per annum. 

A pepperwort, the small rod carpels of which iucloRo black sliiniug 
steds of an aromatic odour, and a peculiar pungent Havour, witli an 
.-ucrid after-taste, being stimulant, stomachic, and astringent, are 
used for seasoning purjx>seB in China. They aro brought from tho 
SzcH^huan province to Ning-po, aud aro worth 50 K a picul. 


r.’uiLLiBS AND Cayjsnnb Pbppkr. — Tho Cayenne peppcT of commero>4^ 
H obtained chiefly from tho pulverised chillies or fruit pods of one 
or two species of capsicum (Cajmeum annunm, Lin.,* and C. faati^ 
(jiaium^ Blumo). But a very large number of spqcies and varietioH 
of capsicum are grown aud use<l as coudimoniH in all tropical 
oountries, whore there appears to bo a greater necessity for pungent 


60 l\ 60 U^||g 8 . 

The generic botanical name of Capsicum is derived from “ kapto,” 
to bite, on account of tbe hot pungqjjt qualities of the pericarp. 

Among the principal species grown may be named the follf)wing: — 
tho cherry pepper or round chilli, (Capsicum cerasi/orme, Willd.); 
the Ixjunot pepper (C. tetragonwmf Mill.); tho bell popper (C. yrowuM, 
bin.) ; the spice or goat pepper ((7. frutesceua^ Lin.) and the bird 
poiqK'T (C. haccatum^ Lin.), The lost named two are more acrimonious 
than tho others. The fruits of these several species are of various 
foriiiH-^ round, oblong, cordate or horned, and either scarlet or yellow ; 
ill some varieties they are so little pungent as to be used sliced in 
f^'ilad, in others they aro intolerably biting till tho mouth boomnea 
!“ ''ustomctl to them by habit. The acrid resin (cajmeine) in the fruit 
f'^iKlers them hot, pungent and stimulating. Contrary to general 
I'piiiion it has been found on analysis that tlio seeds after removal of 
the pericarp, and thoroughly washing and drying them, are entirely 
il'woid of acridity %nd pungency. 

Led pepper may be termed ono of the most useful condiments in 
^vgiene. As a stimulant and auxiliary in digestion it has boon con- 
I'l'lered invaluable, especially iu warm countries. There arc always a 
f' V of these shrubby plants grown about tho dwellings in tho 
'lopics to supply the daily wants of the table, as they are generally 
g it b red and eaten just before fully ripe. 

1 nfortunately Cayenne pepper is very frequently adultcxatcd, and 
heiicc reliance can only ^ placed on purchasing from respectablo 
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wbolosalo honscR, which have a reputation and cliaractcr for pn ^itv 
and the sale of ^^onuinc articles. Venetian red, red ocliro and cinnabar 
arc often added to darken the colour, althougli this is no sig)i of its 
(;xcelh;ncc, for tho Nepaul and many other Cayenne peppers anj 
extrtnnoly light coloured as tlicy will naturally bo if made with tl.o 
ground st'ods alone unmixed with tho redder luisks of the fruit eapsnl,.. 
As Cayenne {>eppor when obtained pure and used in inoderali.,n 
pronK)tes digestion and so prevents flatulence, and is hence undintl-t- 
r 3 (]ly serviceable to persons of languid digestion, so if* adnlteiatel 
with poisonous substances it is calculated to be highly injurious. 

4’1io French names for capsi.uiins are “ pimoiit,” “ ])oivi.,ns;' 
“pevrots,” and “corail of the gurdensj’ Tho Spanisli mime fur this 
spice is “agi;” it was formerly known under tho name of CtilsMif 
pepper, and in Gerarde’s lime, nearly three centuries ago, it was tsohl 
liere under the name of Ginuie pepper, and it still bcai-s the nani. 
of Guinea poppc;r in France. 

Tlio natives of Brazil consume great quantities of iheso pcpjx rs, 
proFcrring tho small red ones, wliicli are of exct ssive puiig<;T»cy. 
Who.n t]H)y liavu no lish they boil several pounds of theses poppers in 
a little wabT, and dip their mandliK‘.a bread into llie liery S(jup thus 

formed. 

ddierc is an enormous consuirqdion of chillies in India, as both rieh 
and i)<)or daily use theun, and they form an important ingredient in 
the curries and chutnoys in gemq*al use, wlien ground into a paste 
between tw(/ stonCR, with a little musianl, lard, oil, ginger and Sivll, 
this forms the only seasoning which the millions of poor in the Kftsi 
can obtain to flavour their insipid rice. 

In 1870 there were more than 70,000 aeres under culture ^lith 
eapslc.ums in the IMadras Picsidcney, tho largest porti(»n being in 
Kistria, The ex^Kuds from Madra#in tlic four yei^rs •nding 1855 were 
t^l,()T2 cwd. Bombay imported in 1873, 5567 cwt. principally from 
the ]Ma<lras rrcsideiicy, and exported 3323 cwt. In 1871 Singapore 
imported 1071 cwt., chiefly from Ihimng and Pegu. Tin' b|dce is 
largely coiisnmcd by the Chinese. 400\ piculs of dried chillies Wfr<; 
shipped from Clnd'oo in 1871 to other Chinese j)orts. C. atiuuuin ib 
(‘xtmisivcly cidii vutod in Bengal ; tlnu’e is a variety growing in Nep;uil 
(d the taste of which is far more pungent and acrid thiui 

any of ilio [>rce* ding named species. 

Chillh s or pod peppers are mn<!li used for flavouring pickles. B) 
pouring hot vimigar up<ui tho fruits all tho essential qualities jm:; 
procured, w hich cannot lie cthuitod by drying them, owing to tiu ir 
oleaginous ]>r<)perties ; hence tdiilli vinegar is in repute as a HuvonnaL' 
subshuic('. in Bengal the natives make an extract from the chillies. 
\vhi< h is alxmt tlie consistence and colour of treacle. ‘A form of soluhln 
C^aveiiuc was sent from British Guiana in 1867 in the collc'ction tni- 
wanied to the Paris exhibition. 

(diillit s lire i;nportcd licre from the West Indies, W^estem Afri'ni; 
Zanzibar and Natal, but there are no reliable statistics as U) tho 
(pnintity wi^ loccivc, althougli it has been estimated at as much 
80 (ons annually ; Sieri*a Li'ono shipped in 1871, 7258 lbs., and NhUI 
9072 Ib-o 
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(iisoKB.— After pepper, ginger probably ranks licit in iinportanco 
foi the tpiantity produced and cv.t.Kiiinod, and the uggrogate value of 
that 'vhich wo receive. The declare.] valu'o of all the spices we 
avoragee about 1,200,000/., of which p(‘jjj»er Htands for nearly 
(,ju half. Oiimamon is valued at about l‘2o,»K)0/., wliilst ground 
gin^'er has now reached beyond 162,000/., hoKides about 20,000/. more 
fnr prestirved ginger, and this is all consumed lu re. Acconling t(> 
Haiibury, ginger must 'have l>eon tolerahly well known in Knglaud 
fvtn prior to the Norman (kuiqucKt. The plant atlurding it was 
known to Marco Polo, who speaks of observing it iMjtli in Cliina and 
I u ilia. 

'I'lio root-liko stem of Zin<jibei’ Hose., is cultivated in v»tv 

many nf the warmer parts of the world for hx'iil use, but only in a hnv 
on an extonsivc scale for sliipmont to supply KiirojxMin Wiuits, 
Of this well-known flavouring condiment .several varietios are known 
ill trade, distinguished by their quality, ]daec of growth, Sic. (lingers 
are either “ooab d ’ with the shrivelled rind, or “serap«Ml” by liaving 
it run over, (linger Ls Munotinies i)leachod by chloride of lime, or 
\vliiUova.shcd witli liino and water. This spici^ is but litOe used on the 
(’outinent compared with England. 

'fho varieties of ginger which enter into comm(^rc(; are Jamaica, 
(.'.leliin, Brazil and Africa. The tirst three are scrajmd gingius, the 
laht-namod is coated ginger— that is to say, it still retains its e})i- 
dennis. Jamaica ginger is the sort most esteemed, and next to it 
Jim (’uehin. 

'fhe following sliows our sources of supply in 1875 : 


From— 


Vuluf 


CWtH. 

£ 

hr it bill West Aft icu .. 

y,i>oo 

19,887 

IV mil my 

10,452 

31,418 

Madras 

11,553 

:r7,H98 

Bciif^al 

8,295 

' 16,(Hi8 

British West India Isles .. 

15,215 

54 , 955 

Other countries 

1,481 

3,580 

Total .. 

.51;, 903 

103. H12 


(linger is received chiefly from thnie quarters, the Bast ainl W.^t 
I ndie.i5 (Cochin and Jamaica) and tlie Western Coast of Africa Sierra 
h^^uie. Our imports of ginger into the United Kingd.uu have been 
is fellows : — 


V- (»T. 

y. 

Valu<“. 


c»ts. 

£ 

lHi;7 

42,8*31 

95,398 

18S8 

52,194 

! 101,450 

18fi9 

34,535 

59,082 

1«70 

33,854 

i 60,973 

1871 

32,723 

1 70,884 


Y'-m. 


Val.*< 


IW.'S. 

£ 

1872 

32,174 

72, 139 

1873 

36,'V*4t 

97,548 

1874 

38.750 

117,987 

lb75 

5f;,880 

163,951 

1876 

62,164 

169,252 


2 
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Several of the West Indian islandn used to grow ginger, cspef laljy 
Barbados, Hayti and Jamaica, but the cultivation for export is cliiefly 
now confined to Jnmaica. 

Ill Jamaica it is propagat«Ml by division of tbc root, the sinalki 
piocoB or protiiboranccs being set, each of wliich throws up two dit- 
ferent ptoms. Tlu? first bears tlio leaves, and rises sometimes to \,\r 
heiglit of tbreo foot or more, though its usual growth seldom exo^ t .], 
10 or 18 inches; when this spreads its leaves and grows to full |m:- 
foction, the second stalk springs up, whicli is also simjde and furniblu ; 
'Only with a few reab s below, but a.t tiic top is adorned with a roiimlis’ij 
s<[U:uiioRe ilow'ei -spike, and sehloin, rises above two- thirds of the lieighi 
of the others, d'he land having been well ehiiirod an<l trenched. t);i 
girig(.:r is planted about March or April. It rises to its height ami 
flower- about Septemher, and f:id<*s again towards the cud of the year, 
When the stalks are wholly withemut, the root is thought to bo full- 
grown, and fit to dry, which is generally done in January ami 
February following. When these are dug. up, tin y are picked and 
cleunod, and scalded gradually in boiling w'ator. After this, they ar 
H\)r( ad ont in the sun to dry, from day to day, until sufficiently aired 
for packing. The larger spnniding roots an^ generally called “ liamls" 
in Jamaica, and will o(!casionally weigh half- a-poiind ; they an; uho 
termed “ races.” 

Ill 1874 there were; 185 acres under cnituro with gingi'i in Jamaica, 
Tdic crop seems to vary a good deal, sln>-,c we find over 18,000 cwt. 
shipped in 1808, and not much more than 5000 cwt. in 187‘2, rccn- 
vcriiig again to 10,551 cwt. in 1874, valued at 21,100/., bnt tlu^ 
average for many years may be taken at 1,000,000 lbs. to 1,500,000 ll)^ 
•Tlio following have been the exports of ginger from Jamaica of lat 


years 

mbs. : Lb... 

iscn l.u.'iO.UJG j 1S71 032.081 

lSf)7 1, 728,075 1872 500,700 

ISOS 2,036.021 i 1873 81.1,059 

1800 1,201,873 , 1S71 1,181,780 

1870 080,402 


Tbo ginger plant is extensively cultivated in India, frem tlic 
Himalayas to Capo Comorin. It is not exactly known to what country 
the plant is indigenous, tliough Ainslio states it to be a iiativo of ChinH. 
Nvhilo Joebel aRsert.s that it is a native of Guinea. In the Himahiya' 
it is successfully reared at elevatioms of 4000, or 5000 feet, re(|niriii:i 
a moist soil. The Malabar ginger, exported from Calicut, is tk- 
produce of the district of Shernaad, situated to tho south of Calient. 

In tho Dacca district tho natives cleanse tho roots in boiling linn 
water, which probably injures much of the fragrant pungency ; whcrcafi 
in tho West Indies, they use simply plain water. The leaves aid 
shoots of tho broad-leaved ginger (Z. Zorumhet) are used as giecn^ 
Bengal. It grows wild in the Concan, and in the woods about 
Calcutta. ITie underground stem of this species resembles that 
ginger, but is bitter os well as aromatic. The root-stocks of 



GINOKR. 


488 


(lahfH'jay A. raceino^iiy A. AUijujhw, have svin« \vliftt similar avomat’c 
ftii.l pungent proixjrticfl, and arc frequoiitly ^TLscd as substitutes for 

•finger. 

Ill India the (uiltivation is rar^'icd (ui in the Hill States as follows. 
The bt'st “racos” of the po vious year's eroj s are sidected and placed 
in a ot truer of tho house, and smeared ov^ r and covered with cow dung 
to 1 0 event them becoming dry. 

When the first rain tails, tin- land is pUiughed {,\so or tliroc times, 
then divided otf into bods with a little niised etlge round each hed, 
tftkiiu: care to make o}X‘nings to lot KUperflmms water run olV; for if 
water hxlges on tho crop, the roots will rot. Little pieces of tlu' root^ 
lire then buried 8 inches deep in tho soil at intervals ol 9 iiicIu h. 
Th' lield is covered witli the leaves of trees to keep the soil moist, 
and over these manure is spread to tho depth of half an inch. When 
it rains, tlio water, impregnated with manure, lihaiK through tho 
I 'rtves to the rw»ts. Artiticdal irrigation is given aftm* the rains. 
When ihe plante arc about 2 feet high, to (svery shoot tln ro will Iw 
fiiund about eight rhizomes, or pans of the root. d'hoM! are dug up, 
md buried in another place for a month, then taki n up, expos<;d ti* 
th( pun for a day, and arc fit for use. A beogah of land requires luglit 
iiiiiunds of ginger to plant, and yields thirty-two innumts for a livst- 
r;t(e crop, ( linger, tit for planting, sells at 8 to Id seers f<*r the rupee ; 
lliiit for use, 24 to .‘12 seers the rupee. In order to dry gtnger into 
‘‘south,'’ or for keeping, the fresh roots are put into a baHket. whs b is 
p l^ pended by a rope and then two men, oii(5 on each side, pull it io 
and fro between them by a cord attached, and thus shuki* the. loot-i in 
the basket; this process is cai'ried on fur two houis every day for threi' 
days. After this the roots are dried in the sun for eight days, urul 
again shaken in ihe basket. The objort of the shaking is to take off 
the outer scales and skin of the roots. Two days' further drving eom- 
olctes the process, and the '‘south” sells for .‘1 to 1 seers the rupee. 
Turmeric IS cultivated in the same manner; when ready it in dug up, 
"ceped in hot water a day and a night, and then dried. 

Tiie Ibllovving have bi'eii tho exports from India: — 


; 1 

Y.'ttr. 

i 

(linger. 

1 Qimnuty j Value. 

OUl*:! S.'lls < 

quail! '.iV. 

fif K 

Vvliie. 1 

; ! 

j C\Nt«. 

' ^ 

llw. 

£ 

1 8/39 ! 

11,87.7 

i 20,017 



1S70 

15,317 

j 27,647 



ISTI 

13,014 

28,199 

1,215,4.38 

32,135 

ls72 

13,310 

1 28,217 

701,869 

19,781 

187:^ 

14,959 

39,830 

737,. 

2/1, HU? 

1871 

16.004 

; 17.410 

1,209,133 

,50,4i:i 1 

1.87.7 

30.307 

i 85,384 

1 ' 

1,208,662 

47,7*'6 


riie African ginger is grown in Sierra Lcono; about half tlnit pro- 
duced comes to England, and the other half goes to America. In 
the value of the ginger exported from Sierra Leone was 18,91//., 

2 I 2 
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and in 1869, 14,008/. Our direct imports from Sierra Leone have 
been as follows : — , 


Year. 

QoantUy. 

Value. 

Year. 

QuanUty. 

V 


cwt«. 

t 


cwts. 


1809 

0.r)06 

11,380 

1 1873 

7,G.15 

lG,:{s:{ 

1870 ! 

! G,S.^>5 1 

8,999 

! 1874 i 

8,813 i 

- 20,9tjS 

1871 1 

1 5,918 1 

5,540 

9,980 

1875 1 

1 9,843 1 

1 

1872 ' 

! G.167 

1 




Ginger is a good deal grown in China, and largely used in its frtsh 
state as a condiment, and in medicine. Some small quantity 
exported dried, but it is black and hard, and not much appreciaU;<l in 
commerce. 

Ginger also appears in Kuropean commorcc as a snccade, the yi)iin<t 
shoots of the rhizome being peeled and preserved in syrvip, For tins 
purjKJSe the rhizomes are lifbid while they are yet tender and full of 
sap, before they have become bard or woody ; the r(K>ts are carefully 
picked and washed, and afterwards scalded till tlicv become temkr 
enough for the purpose ; they arc then put into cold water, mxl 
scraped aud peeled gradually. This operation may last three or four 
days, the water on the roots being cliangcd frequently. Wh( n thus 
prepared, they are put into jars and covered with the syrup, aiul this 
is changed two or throe times, when tliey are ready for shipment. 
The imports of preserved ‘iro itrincipally from China, fioiu 

whence we have received of late years the following quantities : - 


Year. 

Quantity. 

Value. 

T 

1, 

Year. 

1 1 

I Cjuautlty. 

Valu'v 

1867 

cwts. 

4,249 

X 

23,7lni 

ii 

|i 

1872 

' 9,372 1 

X 

2.5,722 

1868 

4,972 

21,177 

1873 

, 4 . 327 

16,31!* 

1860 

2,G77 

9,753 

i 

1871 

7,G8I 

21,:* 19 

1870 

3,791 

12,731 

Ij 

1875 

G,99G 

19,891 

1871 1 

3,366 

13,465 



Nutmegs and Mack. — The trext wliieli pri>duce8 these spices is the 
Myristicn moschata, Thunberg ; M, fnujranSy TIouttuyn ; ilf. arvimtlc^i 
Lam. ; M. offhcinalis, Lin. ; a native (tf the Moluccas. The tree attaiu.s 
a height of 20 to 30 feet and greatly resembles our pear tree. Tin* 
fruit, which is singularly iKautiful, is pear-shaped, about the size of 
an apricot. As it ripens, the pulp, which is nfmrly half-an-inch thick, 
and of a whitish c<dour, oixjns and displays the nutmeg in its black 
and shining sliell, encircled by a netwoik of mace. 

The tree begins to bear when ten years old, and goes on improving 
during tbe space of a century. The fruit is gathered two or thrit‘ 
times a year. Throe sorts of nutmegs are distinguished, namely, the 
male or barren, the royal, and the queen. The last, whicli are small 
and round, are preferred to the others, which are large aud oval. 

In 1830 the duty on nutmegs was 28. 6d. per lb. on British grown, 
and 38. 6d. on foreign, and the consumption was 121,260 lbs., whick 
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liftd iiicreasod in 1837 to 134,115 lbs. In 1836, wild untmo'^s woro 
at 1«. duty. In 1846, the ratos for British and foreign woro 
tHiualizod to 2^. 6d., and for wild lowered to od. per lb. In 1^17, a 
•lii^tiuction was made between wild in the shell and wild “ not in the 
nliell,” the former being charged 3d. and tlu; latter fid. p(Tlb. The 
liodu- consumption in 1859 was 265,783 lbs. Tim duty on all spices 
has long sinco been abolished. The following ligures give I ho Ini- 
jM II ts of nutmegs into the United Kingdom for a series of years; hut 
tlicv have not been separately specitie<l in the Board of Trade returns 
fur the last six yemrs: — 

IJ.S. , 1.1 - 


1S4() 

IKU 

1812 

my. 

IS I t 
i.str) 
isii; 
1,S17 


11 :?, VX\ 
195,108 
160,241 
200,ti(r2 
152,110 
414,706 
105,670 
967,9:i<> ; 

ISIS .. 
1810 .. 

1850 .. 

1851 .. 

1K52 .. 

18,53 .. 

18.51 .. 

1 855 

.. 3:?<;.i2() 

.. .. 221.021 

.. .. 315,126 

.. .. 358,320 

.. .. 3.57,030 

.. :500,.56:i 

.. .. i:s8,:ii2 

.. .. :);65,623 

Yt»r. 

tjuuntily. 

Viil'J.'. ; 

Vfur 

(.jti.vii'ity. 


im. 

X 


lbs, X 

l.sat) 

•462,600 

' 51,602 1 

1861 

800,095 48,h61 

1 807 

162.072 

51 ,7:^8 

1865 

774,971 42.621 

Is.lS 

121,785 

.S!<,G05 1 

J.S66 

56:1,785 31.788 

; 

4.51,561 

! 39.176 1 

1 S(*7 

:i70,l!>3 2:^117 

IMIU 

5:12,208 

42,157 

1 S68 

682.1.10 1.3.215 

m\ : 

574,164 

:61,M0 I 

1 860 

809,589 57.81,8 

J Mi2 

5 11 , 02:1 

j 32 . 22 :’; 1 

1870 

.5:17.978 :;2,r)i3 

l>u;t : 

551,577 

; 27,160 j 
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The nutmeg is propagated from fresh se(;d.s (nutmegs) and lh4;so 
\arv greatly in size and shape, just as apjde.s and ])ears do raised from 
^■••4 ds. There can hardly be a more proftiable crop tlian tlnj nutmeg 
at j're.sent prices. TTio annual yield of a good tree of sixteen or 
•'igldoen years’ growth, and covering about 600 wjuare feed surlace, is 
ai'eiil 10 ib.s., wdiicli, at an average of 2«. jK;r lb., gives a value of 
[roducy pci- annum, of over 70Z., exclusive <»t the yield of 

Jiiaee. lib. each tree, which at 4«. is (xjual to 10/. mure. The fruit 
ot tlic nutmeg takes nine mouths to mature. 

In the ycsar 1619, the llutcli took possession of the Spice Islands, 
Old wliile encouraging to the utmost of their power tlm culture of Iho 
nutmeg tree in a few of them, ruthlessly destroyed all the trees in the 
surr(>unding islands. Two years after the occupation ot the Molin.'cas 
the British in 1796, the nutmeg trtie was plaiite<l at Ikmcoolcn, in 
bumjitra. and shortly afterwards the culture was undertaken in the 
Straits Settlements. 

The Banda islands, when^ nutmeg culture is carricxl on by the 
Ihiteh, are Great Banda or Ltmthoir, Neira and Ay. The annual 
poKiuctioii there in the titteeii years ending 18.^4, was 579,321 lbs. uf 
i‘'Jtraeg8, and 137,392 lbs of mace. There are about tliirty-foiir niit- 
g gardens there. Tlu so diller in size, the numlxir of trc« s vary- 
from 4000 to 28,000, and the produce is from 5000 to 32,000 of 
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nutmegH. Those arc classed iuto medium, inferior, and broken nuth. 
and the mace into good^aud chips. As the consumption w{>nld t>oem 
to be increaHing, and the production does not keep pace, the value is 
likely to rise, although the price lias doubled in the last two years. In 
1868,. tlui combined sliipmeuts of nutmegs and mace from Java werv 
900,000 lbs. In 1870 tho shipment of nutmegs alone was 5981 piculs; 
and' in 1871, 8107 piculs, of wliich more than a fourth went to tho 
United States. 

Tlie British production in the Straits Settlemeiits twenty yours ago 
exceeded tho Dutch crop, the total yield of the Bandas in 1855, Ix-iiig 
but 4082 piculs of nutmegs and 1000 of mace. The production ot 
Pinang alone (exclusive of Singapore) was as follows, for ton years : 


Y<ar 

N iltmeKt*. 

Macf. 

i I'otlll. 

IS to -17 

piculfl. 

1,511) 


picultl. 

1 1,990 

1847- -IB 

2,077 

CCl 

1 2,738 

1S48-I9 

2,178 

6t)(5 

! 2,844 

1841) riO 

2,08(; 

(55(5 

i 2,742 

1 18.^>0-51 

2,5(54 

751 

! 8,815 

! 18,'il-.V2 

' 2,(525 

886 

8,511 

1 1852-5:1 

1 H,()20 

781 

8,801 

I 18.5B-54 

QO 

887 

’ 8 , (5.55 

; 18.V1 55 

a, 291 

i 898 

' 4.192 

i 185.5- 5(5 

4,(521 

' 1,840 

i 5,964 

, Total 

2(5,755 

1 8,008 

81,758 


The following shows tlic decennial progress of the exports from 
Pinang, in piculs : — 


Year. 

1 Nutmegs. , 

Mace. \ 


j piculs. 

piculs. i 

1 1840 

! ,598 

159 

1 1850 

2,08(5 

65G 

1860 

6.121 

2,091 


There were, in 18(;0, 14,502 acres under culture with spices of all 
kinds, namely, 18,158 in Pinang, and 1319 in Province Welloslov. 
Piiiang nuimogs arc always shippcil in the natural state, and not 
limc'i. 

Ill 1818, tluu-o were 1190 acres under nutmeg trees in Singapore, 
containing 71,400 trees, which produced 624 cwts. of nutmegs aiul 
156 cwts. of imu’e. In 1855, there were 2639 nutmeg trees beurin):. 
and 34,000 young trees. The production was hut 89,379 nutmegt^; 
which were then valued at 3^ dollars j>er 1000. 

Tlu' island plantations in Singapore and Pinang have never re- 
covered tiie severe blight which, in 1857, destroyed nearly evevy 
meg tree then in existence. The plantations at tliat time were yieldirig 
at tile rate of 30/. to 40/. per imrc. Tho lands formerly in nuticc;: 
cultivation are now plantoil Avith cocoa-nut and other fruit trec.=- 
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wliicli, although uot so valuable as the uutinog, yiohl a fair n'turii for 
tlic capital aud labour expended. The Ohiiiose have, lioweviu*, lately 
commenced to replant the nutmeg tree, iiml with ovu y pi'»)spott of 
•success. 

In 1867, 485,123 cwts. of nutmegs valued at 50,5591., and 5116 ewts. 
of mace, valued at 7354/., were shipped from the Straits Si ttioiiu ntK. 

Our impoi-ts of unenumeratod spices from Singaport' in the hist tivi- 
vars (exclusive of pepper) arc stated below; Singapmr is, liowi ver, 
til-' oiitvcpot of the Eastern Archipelago, aud receives large ipiantiUcs 
honi Sumatra and llorueo : 


1 YiHir. 

Qu*oUty. 

VhIii., 


lbs. 

f 

, 1871 

640.644 

46,821 

1872 

1 ,282 ,066 

112,2-12 

1873 

562,719 

48,867 

1874 

:436.e82 

45.327 

1875 

•132,992 

i>4,6.56 


From the west coast of Sumatra there was shipped iu 187l\ 1953 
pieuls of iiuhnegs, aud 103 piculs of mace; in 1«S73. 2237 pieols of 
nntuugs aud 568 of mace. In lH71,from the southern d;viHinii of 
Padang alone. 281 piculs of nutmegs and 28 of mace; 130 piciihs 
of the nutmegs were sent to Vinang 

Tlie cultivation of nutmegs is much in favour in Jamaica just now, 
and 2U00 jilants arc under propagation iu tiie Cioverument lifUauii) 
Garden for distribution. A fine nutmcii tree there is stated P* have, 
hiid upwards of 4000 m usiiully large fmit np(>n it. The value, < aU 
culatmg ninety nuts to iho pimnd, would lie 44 lbs., worth at h lu t 3 ,., 
or iu all 6/. 128. 

The Island Botanist repoiis as follows on the culture of the uut- 

meg:— 

“This plant, I consider, is the most gonrrally [)rizfd, a.s it is nii- 
doubtodly the most frequently applied for of all ihal are under 
cultivation. Notwithstaudlng this, and tlial the plant luis been intro- 
duced into this island some forty or lilty yi^ars, and bus yi« Idi d 
thousands of fruits annually during tho greater jmrt ot that time, 
there are. iia nearly as I am enabled to judg *, not more than juoh'ibly 
fifty bearing trees in the whole island; and this, too, in a country 
where the li*ee yields fruit of tlie finest quality, and in the utmost 
profusion. The majority of the bearing iiccs arc in the unine- 
diate vicinity of Bath. In my recent tour througliout a great pait of 
tli^ island I found that nutmegs were unknown to cultivution, although 
largo tracts throngh which I passed are tt<lniirably adapted for thi ir 
growth. I consider that the cuhivation of thus live deseiv.H the 
utmost encouragement, especially amongst the peasantry, ii> I am 
fc^trongly inclined to think that as a rcnnuiorative indnstrY < v< n r<3fec 
would find ill it a very formidable riy.il. 

“The nutmeg trees at Costleton arc mo.v beginnin:.' hea), and 
«bout 150 plants have been recently pbnb'd. nnd this nmi her will 
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soon be augnionted. I expect tlmt one acre of planfe wiJI be nborfly 
eet out. 1 have also made arrangoiuenta at the Hath Gar<)cfi for 
l)odding all the seeds Obtainable there, and these will probidjly 
amount to 3000 plants a year, which I pnrpoRo offering for sale ut 
a moderate rate per hundred. This tree succeeds best in a rich, p, 
friable soil, over a gravelly subsoil forming a natural drainage. 

“ The form of the ground ought to be undulating, to assist the 
running off of all snpertluous water, as there is no oiio thing inure 
injurioiis to the plant than water hxlging around its roots; altbun^h 
ill order to thrive well, it requires an atmosphere of the most bumid 
kind. This tree begins to boar about tlio seventh year ; and a lew 
yoai*s after the average annual yield from eacli tree may be calculated 
at from 1000 to 5000 fruit.” 

Niitm<*gs aro valued a good deal according to size, the largest bein(^ 
the Ikost; thus, those of o8 to lh(; lb. will febdi 4m. Sd. ; while ver-. 
small, riO to tlie, Ib.j will be wortli but only half that price. 

Th(‘ sliapo of tli(' nutmeg varies a gofsl deal, being Rpherical, oIiIutil’ 
and egg-Hha|>ed, but tin; nearer tliey approach sphericity of figuiv; tlu> 
more highly are they prized. Those of good quality ought to be in'urly 
round, and the largest and fiiu'st wuigli on the average abmit a (juart, r 
of an ounee each. Tliey should have an agreeable Havour, but f ather 
bitter, uim! when pierced exude an oily juiee. 

It was nt one time tfiougbt, for u b \v yc.ars, that ihe culture would 
reeeiv( u f^reat dov(d<)pmeiit in Fniueb fjtiiana. but at last, cither fidiu 
want 01 j»r >per (‘arc, or ]ml>jic iufuluatiou giving way to eoiujdete iu- 
ditTcsreiioe, llie nutmeg pla-utation.s we.ve grad indly given up. Kb>twitb- 
sbiiaiing repeab'd trials in various (-(douiis in tlie Indian Oi'eau, \Vci>t 
Indies, and A/ruTica, the, nutmeg does not seem to thrive well, and 
succeeds only in tlie localities of the Indian Archipelago. 

In iSbt, tliere was a small export of 5000 lbs. of mitmegs and ‘dOO 
lbs. of /lUicc froni Keunion, and in 1871 the shipments wore rather 
larger, hut the production has declined altogether. 

A fraud is often practised in disguising worm-eaten nuts by filling 
up the holes witli mastic. They are also often first deprivtxl of tlu ir 
OKseutial oil by distillation, or steeping in alcohol. Niitjnegs yield 
wh«u ilistilled with wah.r a volatile or essential oil of nutmegs, iu the 
pnq>oi'tion of about ‘2 [ per coat., and nuwie an oil of nearly similar 
proj>erties. A (*oncrot4! oil, know n os nutmeg butter, is also imjKU'ted 
from the Moluccas; it is prepared by heating nutmegs and afterwards 
subm.ttiiig them t<» pn The Myrisiica sebi/era, of South America, 

also yiebhs an oil liy cx}>ressioii. 

Wild nutmegs (ff a longer shape aro the produce of Myrisfica /u/wu, 
or tonumtoMa, and ar<! often imported. Lieut. Camoron states that in 
luR explorations ia ( V iilval Africa ho met with large groves of wild 
nutmeg trees. A wild nutmeg is also yielded by a JJmziliau tree, 
Cryidocaryd nifHchuta. A false nutmeg, called in Gniana the Ackawa 
nutmeg, is the limit of At'nHiididInm Camara, Another kind has owa- 
sionally Ixien imported on the Continent from Madagascar and Bourbon 
under the iiaiiic of clove nutmegs, or ravensai'a nuts; they are the 
pHsluee of AfjathophyUam aramatirujn. 

Thci*© are several other kinds of nutmegs derived from different 
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p^)ccie8 of Myriflicay which are in iiso in various parts of tlic '.vorll, 
],iit as they aro much inferior in their qnalitic^s, and are not found in 
c.nnincTCo, it is unuecessarv to describe them liort'. 

Mace is the reticnlahul sei\rlet arillus cnvelopiiii^ the tliin, dark 
brown, L^lossy, oval shtdl \vhi(di covers tiu* nntnieg. Wlu'n dry. tln^ 
nvaeo becomes yellow, brown and brittle. ' In preparinij it. it is said to 
b.^ lirst steeped in a weak salt solution, which rcn<l<'rs it snp]>l(‘ and 
pi ' serves the aromatic principle. 

In 1830, the duty on mace was hi^^dier than on iintnuM's. beinu' th/. 

rib. on British prodnee, and ds. OtL on forei|i;n ; thi' honu' i*oiisun\p- 
tiuii tlieii wits 12,000 Ihs. In 183b, it had inerea.sed to l8,S*>b ll)s. 
The <luty was then fixed at 3s. Cx/. for all descriptions, and in 1852 tbo 
, nnsmnptioii was 21,485 lbs. In 18;b3, tlu' duty was lower<‘d to 1^. 
jwM- ]t».. and the consumption had inen'a.''(‘d in 1859 to 31,714 lbs. 

J'lie following figures sliow the* imports of mace as far as tin y have 
been otllcially reoonlcd by the l>oar<l of Trade : — 


1.1 '8. L1>«. 

1SU2 81.1.H1) ISi;? 

4 s, 1:40 ises SK.'jdi; 

isbt ,^ 10,175 1 SU 1 > 7.'),‘.r22 

lHf)5 IS70 i oo,s(;!) 

ISbO I10,7v'>0 


T’lu' shipments of mace from Java In 1871 w'ore 2101 piculs, and 
iVoin Vadang, in Sumatra, 457 piculs. 

Nuitiiegs and runee are eni]doy<‘d ehiefiy as condiinontfi for ordinary 
purposes, for which they an* admirably suit'-.d by tlnur agns'ubh^ taste 
jiul siinmlaiing properties. As n nnMlial agmit.s tluy owe tiu'ir lu tivity 
!(’ the vidatile oil wdiidi tliey contain, and wln-n admini.stcn <1 in 
mi«i( rate, (piantiiies, pHnlnce the usual e’lect of tin', other Kjoces. Their 
n.<e re<[uires caution, in tlutse subject to apoplexy and other ci rehral 
sthvtions., as they possess narcotic pr*>perties. Takmi in Hnnill <pianti- 
tie.s these spicc'.s assist digtiStion, disptd flatulency, strimgtlien the 
Viscera, and stop dysentery. 

Ca.ssia and Othkh Spice Babks. Many of tlio trees of the Laurel 
iiUiiilv, to which the Cinnamon and Cassiu b» lung, contain an aroiniltic 
pnucipie, which resides in many parts, .sucli as the hark, h avc.s, and 
frnit. Of this wo liave instances in the berries and leaves of the 
Lvy V Lnurnu ruMis) ; the latter are used for thivouring custards, pud- 
diiiL's, Ac, bTgs imported into this country are also packed in them. 

Laiircd heaves in TJrocce are moro anunatic than in other localities. 
It Seems a.s if in warmer climates tlio anunatic principles of plants 
;uv more profusely developed, like the hitter and astringent principles 
ill tjie colder regions. In America the l>ark and w^mkI of Samijrais 
‘2t‘''inale have a j)lea.sant aromatic odour, which leads to a eonsidoralde 
' omigerce. In the United Slates tlie essential oil olitained from it is 
used tu give a pleasant flavour to effervescing drinks, tobjwxm, and 
t'ulct seaps. The bark of a Brazilian Ins', Mesjnh(laphn*i prcticmi, 
i >ciiibi( s tlie true sa.^safras in odour. I'here is a fliick saHsiifriis l>ark 
povluced in Burmah, Martaban, and other parts ()f India. An eastern 
>;c-safras is obtained in Sumatra from Sassafras Parth iHfXijlnn, and m 
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Nc|>al from S. (jhindidiferum ; while the baik of Benzoin odorifnum 
of North America is also hif'hly aromatic. The bark of AtherospermuiA 
nioschatum of Tasnianla is pleasantly aromatic. The aromatic Malamb.j 
hark {Croton Malamho), of Central America, is said to be used iu the 
United States for adulterating spicos. 

The spice bush (Oreodaphno Cnli fornica) a lofty tree, has leiives 
which are pung(;ntly aromatic, and the spico wood {Lindera Benzoin) 
found in Wcstmui Virginia lias a highly a^pniiatic wood. Suis^aiVas 
nuts, the large; so]>arato cotyledous of two Lauraccous iT-ees of lha?:il, 
arc- also (jccasioiuilly met with in commerce and used for ilavouriiig. 
Another membor of the Laurel family, Daphnidium Ctibeld of 
von Esciibcek, bus berries which have an agreeable warm aromatic 
flavour, and are used as spice by the Chiiiesc. 

In ancient Italy the bcriL.s and flower buds of the myrtle wciv 
used as a kind of spici;. The nuxleni Tuscans and the peeplo of 
Syria and Palestine still fre<[iiently substitute these for pepper or 
flavouring. 

C(mia Bark.— Messrs. Haiibnry and Fluckiger have fnrnishcl 
more ample details resp<;< ting this hark than had previously been 
publishi;d, and they state that varions specks of (JInnamomvm ocem- 
ring ill the warm countries of Asia IVom India eastwanl, ulToid ulmr ift 
tfiiumul iu comiiKU’c.e (^issia bark. The trees are oxtremoly vuriible 
in foliage, and inflorescence, and aromatic pio))(Tti*‘s, and tin* dis- 
tinctness of several of the s[H;cies hiid down even in recent works is 
still imemtain. At present, neither hotanists, phaiinucologists. or 
spice dealers arc able to point out cliamcteristics by whieli to diR- 
tiuguish the barks of this group, or even to give detinitH names to- 
tfioHC found iu our waiohons< s. 

The bark which bears par exctlhnce the name of cassia, oi cassiri 
lignea, and which is distiuguislio l ou the Contiuent as Ohiucso ciuuu- 
moii, is a iiroduction of the provicos of Kwaiig-se and Kweiehau in 
Southern Cliina. Cassia lignoa is also produced iu tlio Ivhasyo iuouu- 
taiiis in Eustj rn Bciigid, wliouco it is brought dowm to Calcutta b-i 


shipment. In this region there are three species of cinnamon, gro'4- 
iiig at 1000 to 4000 fc‘et above the sca-lcvel, and all have bark with 
the flavour of ciuuamon, more or less pure; they are Cinnamoinnm 
ob(uidfi>Imm, Nens; 0. pmcijlomm^ Noes; and G. Tamnkt, Nv< s. 
C. iturtt, Reinw. a very valuable species occurring in Contiucij'ul 
India, Ceylon, Tavoy, Java, Sumatra, and other islands of the Indem 
Archipelago, ami jiossibly, in tho opinion of Thwaites, a m* ro 
variety of C. Zeylanicum, but, ae«!ordiug to Meissner, well di>- 
tluguished by its paler, thinner leaves, its nervation and the ciui- 
racier of its arcuna, would appear to yield the Cassia bark or \»ii i 
cinnamon of Boullicru Lidia. C. Tamala, Fr. Nces et Eberm, wkicu, 
be sides giowii.g in Khasya, is found in tho contiguous regions of 
8ilhct, iSikkim, Nepal, and Kuimmu, und even n aches A;isti-aliiU 
probably aflbrds some Cassia bark in Northern India. Large (piao- 
titios of a thick sort of cas.sui have at time.s been imiwted from 
Singapore and Batavia, much of wlucii is pieduc'M iu Sumatra, b' 
the absence of any very reliable informalion as to its IxiUmi' 
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^ourP<‘S. as mother plants C. ca^ia, Bl. and C. Bur- 

mnuni. BL var. a. Chinense, both stab d by '.rrijftiuau iiiui Binuuiidijk 
• o bo cultivated in Java. The latter spoeie^ growiin^ also in tlic 
riiilippincs, probably iitfurds iho cassia bjirk which is shipped from 
Manila (Fharmicographia), 

The bark is strip[»ed ulf by rnnninf^ a knife along the biamdi i)n 
both sidt'S, and then gradually ItMJseniiig it, and afh r it is taken otf it 
ix sulfered to lio for tw^ty-four hours, during which it undergoes a 
kind of fermentation, and the epidermis is easily serajHal tAW The 
li.irk soon dries into the quilted sha])e in whieh it is l>rong1it to 
iiiiirkot. In Cliina it ranges in priee, from 8 to 1*5 dnlhns \h v |.u uL 
It is there used to flavour nudieino, and for making inemso. d’he 
. xlrome tender ends of the branches of the ti» e are also iisi d as a 
spice. 

Of late years no sepai-atc account has been taUeu hy the Board of 
Trade of Cassia bark, but wc can get at sonn; details of tl)e special 
cuTniucree by referring btiek to tlio oflieial iTtiirns (d a lew years 
jiast. The imports and value of this spieo bark were ;is follows 
111 the years specified ! — 


Y<>ar. 


Valu.-. 

Yoav 


ViOui' 

ISf)*; 

isr»7 

185S 

1859 

1800 

1801 

is.:2 

1803 

lbs. 

1,408,021 
454,538 
819,198 
989,729 
580 , 50tj 
283 , 809 
580,141 
1,080,985 

£ 

! 40,575 

‘20,575 
• 35,7«i5 

32.780 
22,142 
11,217 

1 20.180 
41,203 

1801 

1805 

1800 

1807 

ISt'.S 

1809 

1870 

Uw 

885.930 

1,117,909 

3.4 9. 3 19 

521 .s52 
508,212 
530.537 
875,991 

X 

3i,o'.k; 

13.481 

12,340. 

23,579 

29,518 

25,072 

to! 012 

If we trace the rc-cxpr)ris of cassia bark in the years f< 

»r which the 

shipments have been 

enumerated, 

WO liiid that there is 

Imt u hinall 

consumption of it in 

this country, ind incue 

than almut 40, (>00 lbs. a 

Year on the average. 

The bulk of the r< cei 

pts go to tho Conti imnt, 

ti ne cinnamon hark being preferred Jiere. 



Tho re-exports of (/Ji.ssia bark were in 



Y ear. 

(iuanOty. 

\ alue. 

Vr/ir, 

Vjvwuility. 




£ 


ISv 

£ 

1800 

538,072 

25,903 

1809 

511,122 

20.0! <9 

1807 

534 , 735 

24,301 

Is 70 

011.123 

27,192 

1808 

• 

302,329 

18,093 





In. 1872 tbe value <»f the Cassia lignea bark shipi»ed from the 
fourteen Chinese ports open to comnicree was dollars; 

aiid in 1873, 14,007,024 dollurs. Some Cassia hark is shi[»ped from 
Ladung to the United States. 

There has been a very large and steady incrcjise in tbe export (>i 


492 


CINNAMON, 


this product year by year froru Canton, as will be seen by tlie follow- 
ing ligures : — ^ 


Y>iar. 

Qiiantit}'. 

Valup. |j 

Ypar. 

Qiuuitity. 

Valiip. 


plctiU. 

OoiLa's. j| 


pkuls. 

ilollare. 

lHr,2 


180,030 ij 

1807 

24,000 

140, 8s5 


8,37t 

1 130,175 : 

1808 

! 36,0.55 

721,008 

m\ 

: III. 851 

: ‘228. H74 ;; 

181)9 

, 40,080 

j 860 , 1 SO 

is»;5 


308. 770 > 

1871 

01,‘2‘20 


j Hm 


; 455,113 ' 

1872 

! 76,401 



The 
have bi;i 

iuj])ortH of spices of all kinds frcmi China into this country 
(ill as bdlows (the bulk of this is Cassia bark) ; 

’V4*t»r. 

1 .^ 11(1111 ity. 1 

Viiluo. 

i 

V' nr. 


Qiiatilily, 1 I'alup. 


IK. ! 

<: 




H'R. t: 

!S70 

888,013 ' 

32,005 

: 

1S73 


051,800 : 32,775 

IS71 

507,101 

17,080 


1874 

2 

,732,215 , 8(*,100 

1873 

1 ,;i63,507 

05,083 


1875 

1 

,206,508 . 35.008 


Oahsta Bci>h aie th(! imuiatiiro fruits gathered and dried of several 
H|>ee,ieK of Ciniiaiuoii, ediiofly the (’liineRo Ciissia lignou. They arc 
usiid in confeetioiuiry, having the llavonr and pungency of cassia. 
The averages .piantity imported in each of the thirteen years ending 
with IH12 was 102d lbs., and wo consumed about 6700 li)s. 

Wo receivoil in 


Yr.ir. 


\-ilnc. 

Y.'Hr. 

(..tnaijiity. 

Vrt!u»*. 


IK. 

: y. 


1 IK. 1 

£ 

i 867 1 

7.355 

i li 

1809 

I 39,801 i 

3,0W 

1868 

50,076 

i 

i 3,565 ! 

1 il 

1870 

20.321 ! 

2,226 


No more recent roim-ns bavo Ihjou publisbed of the imports. In 
Southern India tho more matured fruits of one. of tho varieties of 
Cinmimomum Roiiiw. arc collected for use, but are very inferior 

to the Chinese cassia buds. 

When gathered young, tho receptacles completely envelope tlie 
embryo seed, which }>rogiasRivoly protrudes, but continues firmly cm* 
bracwl by the rocepUudt'. The bulls are of various sizes, having 
tho appeamnee of nails with roundish heails. If completely dried tho 
r<^ccptaclo is nearly black. 

Cassia buds are sliippod from Canton, but the exports have much 
declined. Roiidot estimated them Jis averaging in 1848 53,333 lbs. a 
year. In 1866 only 31,066 lbs., and in 1867 but 22,000 lbs. were 
shipped from Canton, 

Cinnamon.— The Cinnamon of commerce is the aromatic bark of a 
spi^cies of laurel, Cinnarntmum Zeylanicum^ Breyne. Its fruit is a 
small berry in the form of an olive, with a kernel. The bark is com- 



CINNAMON. 


493 


po8e<l of thin layers which are Bcjmrate, and whick, cut in leupthy, aro 
I xpoKcd in the sun, and curl up in drying. Geod ciiiniin^ou should be 
tint-, thin, brittle, of a yellowish brown, aiuf aroinulie. It is one of 
Ur* delicate spices of tbe table, and is also uh hI in medicine. 

In the “Feuillo de la Guyane’' for IHiiO, of Guisan, jjuge dob, it is 
represcutod aa a very hardy plant, growing well in all situations, 
Hrdls, and aspects, on the summits of mountains, on tin* boid(jrs of 
Ktreanis which wash its roots; in alluvial soils, thonmglily or l)fidly 
dniimHl, it is stated to succoed well, ddiis ditlers, however, from tlui 
opinions entertained in Ceylon, when* einnanion of a sup« i nor (luality is 
ixstricted to sandy soils. Loblond remarks that every part of tho 
tree is important, and can be applie^il to some usi ful piir[u>s< , tbo 
wooel, loaves, fruit, and bark. The roots oven yield, by distillation, a 
camphor of a better quality than that ordinarily used in mcHlieino. 
Thu old trunks furnish resinous knots wliicb have the tHlonr of rosi - 
wood, and can be iwlvantageoiisly employed for furnituro ; the leav(« 
furnish an oil appreciabMl by perfuim rs ; a distilled wab'.r from tho 
flowers, besides the soft and pleasant (ulour, swi'idens tlic worst broalh, 
animates the spirits, and ditfuscs its ph'usant perfume wherever it is 
U8e<i. A decoction of the fruit furnislu's a usi ful wax. 

The cinnamon is raised most rejvdily from seinls, although the fiiio 
kinds are propagated in Ceylon by layers, and tin y ditlur in thedogroe 
ef aromatic principle or flavour just as niueli as tin* nutinog varies 
in respect of size, hut the quality of the soidline^s can always ho 
ascertained in the seedling bud by tjuiting the leavi^s. 

Cinnauiou was held in higo e^^teem in the UK)st n niote times of 
history. In tho wonls of the learned Dr. Vincent, Dean of West- 
luinster, it seems to have been the first spice sought after in all 
oriental voyages. Both cinnamon and cassia are mentioned as 
j'lecioufl odoriferous substances in the MosJiie writings and tho dif- 
ferent Biblical works, also by many of the writers of antiipii ty ; and 
fnmi the accounts which liavc thus C/onie clown to us, there appears 
reiuioii for believing that tho sj>ice8 referred to were nearly the* Haino 
as lliose of tb(! present day. That cinnumoii and cassia were ex- 
tremely analogous, is proved by the remark of Galen, that the finoit 
r;-.ssia dilTcrs so little from the lowc.'st quality of cinnamon that the 
first may ho substituted for the sec'ond, provideil a double weight of 
It 1 h‘ uscmI (Pharr.hico(jraphi<i). This bark was an article of cx]K)rt 
lioni India in the time of tlie author <»f the Periplus the Krythra-an 
sea, and even long before it was mucli Ubod among the inasterB of tho 
ancient world. I'iero is reported to have burnt a quantity of cinna- 
mon and cassia, at tho funeral of Tojipowi, grcjiter than tlic countries 
from which it was imported produced in oin; year. Mare«» Polo, tho 
^/-iietian, incidtuitally nionlions this spieo in stweral places, but gives 
5 his name to wrong articles sometimes. Ctesar Fro<lerick, a country- 
niai; of Marco Polo, who travelled in Asia about ajj. 1503, descrilx'S 
lie* process of gathering the spice in Cej^ Ion. 

The roots of the einnumon tree ar<< brancliy and ligneous; the bark of 
tbest roots has tho pungent smell of camphor, with the delicious odour 
of cinnamon, and yields camphor by distillation. The w'ood of the 
tree is light, fibrous, and inodorous. Tho trunk is from 12 to IS 
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iaclies in dinmotor, rising to the height of from '2i) to dOfeet; it 
grows irregulur and knotty; the external hark is tliiek, rough, aii<l 
scahrous, and of an ash Cfihmr ; tlie inner hark is reddish, dhie bark 
of the young shoot is often speekled with dark-gi’oen and liglit- 
orang(j eolours. Tlie hrunehes arc thiek and spreading, and sh ,t 
forth liorizontiilly or iindining downwards; they are covered w.tli 
imrnerous oblong h^aviis growing in j>airs opposite to oaedi otle r. 
When lirst develojujd, tlies(', leaves are of a hriglit red lino, then of a 
pale yollo.v, and when arriv(;d at maturity of a dai k oliv<; cedonr. At 
full gro’.vtli tiny are from 0 tot) inelies long, and from ‘2 to 3 inches 
hroud. The up})er surface is smooth and sliining, and of a dark* r 
gr(‘en than tlie imde,r side. 'JTe petiole has the odour and taste of 
einnamou. The plants bloom in January and February, and the seed 
ripen in JiiiU', July, and August . Many white flowers grow on ono 
peduncle. Tlioir smell, though not strong, is exceedingly pleasant, 
rcsonibling a mixture of the rese and like. The fruit is an oval 
berry, larger than black eurraiirs, and adheres in the manner of an 
ju'-orn to the receptacle, which is thick, gremi, and hexangular. The: 
leavtis when full grown emit a strong aromatic odour on being bruise^l, 
and have the pungent tasb; of cloves. 

The [weparod bark of this tree is the; cinnamon of commerce. 
Diversities in the <piality of cinnamon do not appear to arise from any 
varieties of the plant, but from cure and skill in the preparation, tlie 
soil and temporaturo of the country, the age and lusilth of the plant, 
It is larely found worth colh iJing except in tlie soutliern and western 
aspects of Ceylon. Biwmid certain limits tlio bark is never of a 
good ipiality, as it is powerfully aflectcd by lotral circumstances. 

The Karuwa of tlie Malabar coast has been considered by many 
botanists as identical witli the but it is said that sj)ecific 

diflerenee can l>e discovered between the (‘innamon trm.* of Ceylon and 
lli(^ karuwa. 'I'ho prepared bark of the karuwa is, according to good 
authority, iiihu’ior to tlie best Oeyhm cinnamon. It is, however, 
allowed to be .sup( 3 rior to the ])rodiice of the eiiinamon tree which 
foiiml on the northern and eastern part of tlio island. Linmeus, 
deeeivt'd by the name of Laurun Cama, was misled, and ascribes 
qualities to that tree which it dia-s not possess. 

Tlic cinnamon plant delights in a silichnis soil, w'ith an admixture 
of vegetable mould, in which only it produces tlie sweet taste, are* 
mutic smell, aiid tho pale brown or russet colour which renders it s<> 
valuable as an article of commerce and useful as spice, tor it has 
generally haiipeiied that plants, even of the genuine kind, when they 
grow in valh'ys or marshy ground, or on land Bubject to iiuindatious. 
lose their clmraeteristic properties; two-ninths of the plants growing 
in Ballieolea and Chilaw, allowed to be of the genuine kind, afe 
delicieiit in smell and taste, and consequently less useful or valuable ; 
and tho cinnamon grown in the valleys of Aloronea Cork, the soil of 
wdiich is marshy, yields a bark of inferior quality. Again, the plants 
which are raised in Bombay, from s*X3ds and .seedlings sent thither at 
an early period of the British rule in that island, although they grew' 
luxuriantly, produced bark of au inferior quality, which was not 
valued as an article <»f commerce. 
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Ikibiiltfi tliC inferiority in kiuoII, ami colour, which iiivariAhly 
iDiiiks i>hints grown in any other than a silicjtum st)il, a 
.>l‘ no little impoi-taiice to the grower hsvs hem obnervid li> h>ll(o\ . 
Wtiildtlie fc^tunips ((t‘ jilaiits grown in mlu-.ioub soil slioot forth ntpiilly, 
uirt rtie tit to he p<'eh .1 a s(‘(‘oml tinu' wiiliin a poriixl of luit four i>i' 
live years, ami produce harV: .superior in quality to tiiat peeled at first, 
tliusc grown on a hilly <‘r maisliy soil reipiire jiot less tliaii siv yi ars 
txfore they can undergo a, sias.uid jioeling, and yield liark less in 
qmmtity and inferior in quality t<. that )>cel<d at fo.st. 

^Vi^LU the ground is prepared for planting einnaiii«>n. tlie hirv hi iisii- 
woetl and young trees are eut di>\vn, hut h*fty tn es nr, alluv . d t,> 
rriiinin at intervals, as it is found that the render plants thrive hettj r 
1111(1(1' shade than when oxjKK^d t<* tin direet rays (.f the >un. 'Idle 
phiiitiiig usually takes placi' whnn the srtid.s an- ripe ; hu- this ]uu]>ns(! 
)i line is stretelicd across tlie ground, and. guided hy it, the jdaiifi'i* 
liiriis up ab(Uit a foot square of gwund at intervals ol m\ «.r seven 
feel. 'Die hruslnvood and biam hes having been ]»]•( v loiisl.v hiirni, 
iheii’ ashes are then spread upon the lu vvly dug spots, and into 

h of tiieiii four <;!• tive cinnamon h< tries are sown in holes iiiiid»( 
with a dibble ; they ar^,! then covert d with eartli, and hnoK lies "f 
toes are laid over the p'arts to prt vent the earth from heeomiiig 
p.iree-d, and to protect the young sh‘H>i> us soon as they come forth. 
This taluks place in about fifteen or twenty days; sometimes tin'. 
I'enies are 8 (t\vn in inu'series, and the young jilauts art* tmiisplaUsl 
id the mouths of OctolKU* and NCvcmher. In hivourahh' situations 
.'■hoots attain the licight of o (»v t> feet in about six or seven years, and 
a healthy iuish will then alford two or tliroe sh(H-ts lor pc cling, lii 
a good S(ul every second your from four to seven slioois may h(^ cut 
tie, in one tree; thriving siioots of four years’ growth are somcituu s tit 
for cutting. As four or five soed.s arc usually sown iri <>n s;»oi, and 
ill most seasons tlie greater part germinate, the plants glow in 
clioters ii(;t unlike a hazel bush. If the season he unusually dry 
Tiany of tho seeds fail, while the want of moisture is ofu-ji fat.il to 
the young shoots, so that it is sonicjtiuic's nc ces.sary to plant e. pi* * '; of 
l^^round several times succcs.-ively. A plantation of einnamoii, cvmi 
on g(X)d ground, cannot bi^ exjMXJted to make, nnndi k turn until allc^r 
the lafcsi^ of oiglit or nine years. This plant is Hoinetirries propagao d 
liorn shoots cut from largo trees, hy layers, or, lastly, by transplanting 
laige bt limps. 

The method of culture by seeds is <‘onsideied the least ud van fagci ms, 
as the tree s are longer before they arrive at infection. 

If cultivated froui shoots, the H]U'out 8 must be contmutilly wa-ered, 
or they will not thrive. Those seleet-ed for the purposn .should la* 
very young, not having more than thi*ee leaves; if older they die. 

The tliird method, hy layers, i.s recommended by Dr. vsineci 

the numerous side branchos which issue from the iHittom ot the trunk 
always furnish a vdentiful supply well adapted for layering. 'rho 
transpLantiiig of tho old roots is a plan of modern adaption, and 
the practice is much approval, siiifo they yield shoots of tho usual 
twelve months after they have been placed in the groiuid. fiixiat 
t'we is, however, mx’cssary in their removal, for should any of the 
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rootlets, even of one-tenlh of an inch diameter, receive injury, tl c 
whole root will certainly perish. Thunl>erg mentions a lifih inctL(.tl 
of cultivation, or ratlier a maimer of ohhiining cinnamon of bupt iiur 
quality. When the tree is cut down and a tire kindled on tlio sjHJt to 
consuine tho stumps, the roots afterwards t}ir(>w out a number of 
straiglit shoots, wtiich yield incomparably tiiio cinuamoii. Ffimt 
thewj are cut the ciunamou walking-sticks, which in appeiir.unr 
resemble those of the hazel tree, and rf;tain the tsiste and snu ll of 
eiiimunon. They have no scimt, however, unless when the Inirk 
rubbed. 

Tho peeling process commences early in May, and continues niitil 
late in Octolnjr. When a Chilaw perceives a sluxjt of a proper growllj, 
ho strikes an instrument which resembles a small bill-book oblicjiuly 
into the shf)ot. lie then gently opens tin; gash to discovtu* wle thr r 
tho bark scq)arate^ freely from the wood ; should this not l>e the l usc, 
lio loaves the sucker for a future time. Some shoots never arrive m a 
tit state for decortication, l^lauts of several years’ growth sometiiiio.> 
bear niiinerous marks of annual exj>erimeuts made for the purposo 
of ascertaining whether the ]>jirk was in a favounvblc situation fur 
removal. 

Tim shoots whieli are cut arc usually from a half to tlirce-quartei's 
of an inch ii diameter, ami from tbiM c to tive feet long. Some tra- 
vellers in former times asstu ted that the cinnamon Was racled from 
tho tree while standing, and that nature provided the decorticaUd 
plant with a new bark. It is said that tlic experiment lias been le- 
ceiitly tried on several plants, all of which died in cousottuonce. . Tim 
blnxits being cut are tied in bundles, and carried to sheds up]>ropiiiit(M] 
to the pr(q>aration of tlic cinnamon. 

Being cleared of small shoots and loaves, two longitudinal slits are 
made in the bark, w’hich is gradually loosened with the convex side of 
tho knife, and thou usually half tlie circiimferonco of tho bark conns 
otf in one (uitire slip, Wlieu the bark adheres firmly to the wood, it is 
strongly rubbed with the handle of the peeling kiiifo until it is diseu- 
gagod and stripped otf. The sections of tho bark thus oblaiueil an? 
carefully put one into tho otlior, the out(?r side of one piece Ix ing 
plai'cd in contact with the inner side of another; they are thou 
collected into bundles, and firmly pressed or hound together. 

In this state tho hark is allowed to remain for twenty-four liouis, 
or sometimes for a longer period, by wdiich means a degree of feriuoiit- 
atioii is induced that facilitates the subsequent operations of removing 
the cuticle. After being subjected to this treatment, the interior side 
of each section of bark is placed on a convex piece of wood, and fhc 
epidermis, together with tho greenish pulpy matter, immediately limit r 
it, is ciU-efuUy scraped otf with a curvcxl knife. This is an o^Kiat^itai 
requiring some nicety, for if any of the outer bark be allowed to 
remain, it gives an unpleasant bitterness to the cinnamon. In a ft"- 
hours after the removal of the cuticle, the pieces are put one into tho 
other, tho bark dries, contracts, aiul gradually acquires tho appearance 
of a quill or tho whole forming a congeries of quills more than 
a foot in length. During the first tiny tho cinnamon is susjxjmled 
under shelter upon o^ien fiat forms ; on tho second day it is placed 
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on wickerwork shelves, and exposed to the sun. When sufficiently 
dry it is made np into bundles of abont 30 lbs. weight each; previous 
to preparing for shipment, they are subjected to tlio process of 

Kpsortmout. 

Tlie l)ark of largo siioots or thick branches of tr<'cs prodiioi's coarse 
cinnamon. Occasionally the external pidliclo of this kind is scnipiid 
otf, which thins the cinnamon and ini])rovcH its colour. It is, Iiowcvct, 
even then thic^kcr and of a darker colour than that of good quality, 
wliile it is of a very inferior flavour, and is disagreeably pungont. 
This sort is always n'jectcd by the Inspeetors as unlit to bt* exportinl 
to Europe. The bark of very young and succulent shoots is likewise 
of an inferior quality, aud is of no connnercial value. It is very thin, 
and of a light straw colour, having little flavour, and that cvanest'Ciit, 
Sh«X)ts exposed during growtli to the direct rays of the sun, have their 
bark moro acrid and spicy than the bark of tliose which grow under a 
shade. A marshy soil rarely produce's good cinnamon, its texture 
under the circumstances Ix-ing cross-grained atid Rj)ongy, wiiile it 
poHsosses but little aroma. It is hardly poRsiblo to disintvcr the 
crtuso which produces the varieties in tin' (juality of tlie bark, since 
shoots from the same tree arc found toyirdd cinnamon of very diflerent 
qualities. 

The best Ceylon cinnamon is thin, smooth, and of a light yellow 
Colour ; it adniilH of a considerable degns', of {moKsuro, ai)«l bends before 
il ])roaks, the fracture is thin and splintrv; it has an agrcoa)»le warm 
uromutic flavour, with a slight degree of s weetness. When inastic^ated 
ilio pieces becoinc soft, and seem to melt in the mouth. 

Ci’om cinnamon which has been rejected for shipment, an essential 
oil is usually extracted. The best oil <)f cinnamon sinks in water, Imt 
when inferior, it is of smaller spccitic gravity. A very large quantity 
of bark is required for obtaining only a small portion of oil: it is 
I't ektiiiod that 8U lbs. of newly-prepared cinimmoti yield about 6^ oz. 
of Ikxyv oil, and ‘2.1 oz. of light oil. 

The total exports of cinnamon from Ceylon have been bh follows: 
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4;), 184 
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; 2,071,079 
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1,359,327 

67,966 
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879,361 

43,972 

1872 

1,267,953 

64,748 

1880 i 

675, 156 

33,758 

1873 

1,160,754 

,5s, 038 

1861 1 
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1874 
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1 

875,475 
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1,107,010 
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There was long an ex]>ort duty on cinnamon in Ceylon ; this 
''as first imposed in 1832 on the abolition of the Government 
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monopoly, and fixed at the rate of Ss. per lb. on the best, and 2a. uii 
the second quality. It was then reduced in 1837 to 2s. 6f?., and 2a. 
in 1841 ; on the let J un^i, 1842, to Is, per lb. ; on the let Soptemb^^r 
1848, to 4d. per lb., and a few years afterwards it was wholly 
abolished. 

The duties on imports levied by the British Customs on cinnamon 
were, in 1830, Gd. per lb. on British grown, and Is. on foreign. The 
homo consumption then was 40,588 lbs. In 1341 tlio consiimpti.i^ 
had declined to 15,G25 lbs.; the duty was then reduced 50 per cent., 
and in 1852 the consumption had recovered to 3G,325 lbs. In tlu 
following year (4th Juno, 1853) the duty was lowered to 2d. p* r 
11). alike on the British aTid foreign; the consumption of that ytar 
being 43,000 lbs., the consumption in 1859 liad reached 50,789 11 »s. 
In 18G0 the duty was abolished, and, as has been already shown, tho 
consumption was trebled in quantity. 

Vanilla. — One of the .most profitable and least trouhlcsomo *‘nUin’cs 
of humid tropical climates, is certainly that of the Vanilla orcliid, of 
which there are several species, as tho true vanilla ( Frtrn7/a 
And,, V. saliva^ Scheede), V. aromalica ; tho wild or simaroma, (V. /'■>//- 
Vf^stris,) a variety of V. planifolfa, and tho pompona ( V. Pomporia). 
This orchid is indigenous to the hot regions of Eastoru Mexico, but 
grows from thonce to Peru, on tho American continent, and has b('eu 
dirtVisod by cultivaticm through tho West Indies, tho Indian and 
Pacific Islands. Tho jdant, which is rattier fleshy, and has large 
green inodorous flowers, grows in moist and shady forests, cliiribiiig 
tlio trees by means of its aerial I’oots. 

Mexico. — Tlio finest vanilla is the Mexican. The chief seats of pro- 
duction are the coast regions of tlio Shito of Vera Cruz, tlio centre rf 
tho culture being Jicalhipec. in tho vicinity of Niintla. It is likowinr; 
obtained on tho western de(divity of tho Conlilleras, in tlio State of 
Oaxaca, and in lesser quantity in those of Tab-aseo, Olioapas, and 
Yucatan. The eastern parts of Mexico exported in 18G4, by way of 
Vera Cruz and Tampico. ulxMit 44,000 lbs. of vauilla, chiefly to Bov- 
diainx. Sinc^ then tho production Hconis to have much declined, tbo 
importation into Fraiioo having hcmi only 15,112 lbs. in 1871, and 
43G3 lbs. in 1872. Papautta, Vera Cruz, pro<luccs excellent vanilla. 
Tbo value of the export of vauilla from Mexico in 1873 was 
473,0388. 

Tho culture is very simple. Shoots about 3 feet long having btMin 
fastened to trees on the approach of tho rainy season, and scarcely 
touching the ground, 8(X)n strike roots attached to the bark, and foria 
plajl^ts which commence to fruit in three years, and remain produc ivc 
for thirty or forty, Tho plantations are cleared onco a year fr^ni 
weeds and undergrowth. 

Several varieties are recognised by the growers. One, the “ vanille de 
cochon,” is so called from emitting an offensive smell whilst di'ying. 
Tho harvest begins about December, w'hen the fruit becomes yellowish - 
green, as it is not allowed to arrive at maturity. There are two ways 
of preparing it for tho market. In one method the fruit is allowed to 
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Ji v* nntil tho pod loses its grocu (ndour. Straw mats covortMl with 
wiH)lIen blankets are spread on tho gn»un«l, ayd when these aie wanni d 
through, the fniits uni spnmd on tlieiii and exposcsi to tlu' sun. AfU r 
(1 time they are wrapfmd in blankets, and placed in boxes eovrrod with 
rloth. After which they are again exposed. In alxmt twelve boms tlie 
fi iiils should becoino of a rotleo colour, but if they do not tho process 
is repoate^l. After about two months’ daily oxjs^siire tboy me tiinl up 
in bundles of fifty, and packed in tin boxes. Five qualities of vanilla 
j>t)ils are known : the best is the pnmirra, tin- pods of which arc tw«'nty- 
fciii centimetres long, and proportionally thick. Tin' second (piality 
is i jilled rhicfi ]>runa, the jkmIs are shorter, and two as on.j ; 

the tliinl, S(Uv//c, and the fourtl), are still smalh i'. lour of (he 

hitler being reckoned for one; they arc gatbcnal before tiny are ri{M>. 
The fifth and poorest quality is calhsl h(it<nrn ; the fruit is very small, 
s(> -U('d, and much cut or hrokeii aluuit. 

The following is another method of pr(']iuring vanilla for the. 
laarkct : About 12,000 of tho pods are strung together by the'r Iowit 
end, as near as possible to the footstalk; “the whole an* phiuged for 
an Instant biti^ boiling water to blancli them; they an^ tlu ii hung nj) 
in the open air and exposed to tho sun for a few boms. l)y somo 
liny are wrapped in woollen cloths to sweat. Next day they aro 
b;:htly Rincarcul with oil by means of a feather or the fingers, and aro 
suiTnimded with oiled cotton to prevent the valves from opening. As 
they become dry, on inverting their ujipcr end, tliey discharge a viscid 
liquor from it, and they <ire pressed several times with oihid fingers to 
promote its flow. Tin' drictl pod'^, like tlu‘ berries of jiepper, change 
colour under tlie drying operation, grow brown, wrinkled, soft, and 
shrink to one-fourth of tlndr original size. In this state th(‘y are 
touched a second tinn^ with oil, but very Kpariiigly, beeause with too 
inncli oil they would l(^sc some of their delicious perfume.’’ 

In (Jiiatemala tho Indians of Vera Paz colle.ct a goe<l deal of vanilla 
growing wild in the woods along the banks of tho river Polor'hia, and 
in the forests to the north-west of Coban, and this orchid is also 
found growing on tho coast of Suchitcq>oquez. In 1H71, IIU Ihs. were 
shipped from Guatemala. 

It apptMirs somewhat remarkable that the cultivation of vanilla in 
tho Riitisli West Indies has nut been largely undertaken, as it would 
he attended with little diflieuliy, and raiglit be made a souroo »>f much 
profit to the inhabitanis. But even in Caraccas and (Juiana, wliere the 
})hiijt grows profusely in a wild state, it is almost entirely negh;cU;d. 
It has been attempted in Jamaica. 

Guadeloupe. —Some, small attention has l)Con given to the production 
in this French island. In 1809, 260 kilos, were gathered therf^; in 
18^1, 149 kilos, were shipped to Franco; in 1872, 1496 kilos, were 
raised; and iu 1874, 598 kilos. 

Brazil . — Vanilla is very badly prepared in Brazil ; in fact, no atten- 
tion is given to the cmlture — the wild pods are merely collected in the 
'voods as they rii>en. These vary iu length in different districts. 
The Brazilian pods are iu geneml much larger than those grown in 
^lexico. Those of tho province of Sergipe are 8 to 10 inches long by 
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6 to 12 lines broad ; those of Miuaes are G to 9 inches long by 4 to G 
lines broach Tho ordinary pods found in British coiunierce are from 
3 to 8 inches long by a third to half an inch wide. Tho large Pompous 
pods are known as vanillons in France. The name vanilla ig a 
diminutive of the Hpanish vaina, a pod. 

Tlio imports of vanilla into the United Kingdom in the years when 
a recoid was kept by tho Board of Trade, were as follows : 


Y«'nr. 

Quantity, ! 

Vxlno. 

1 Year. 

j Quantity. 

Value. 


llw. 1 

e 

• 1 

i lbs. 

1 ^ 

18G7 

8,178 ! 

2,864 

l! 1869 

! 4,805 

j 3,748 

1868 

6,846 j 

2,164 1 

|| 1870 

j 10,785 

I 9,706 


i| 


The chief use of vanilla is in flavouring perfumery, and confec- 
tionary, ices, creams, and esjxicially chocolate. Oue pod is sufficient to 
flavour a pound ainl a half of chocolate, )>eing ground with sugar for 
that puT'posc. The fragrano(‘ is said to act upon the system as an 
aromatic stimulant, exhilarating tho mind, and increasing the energy 
of the animal syshan. It is occasionally employed on the Continent in 
cases of hysteria, and is nsei! by tho Spanish physicians in America as 
an antidote to poison and to the l^iic of venomous animals, aa well as in 
otbor (^sos. A li(iuid used in I’orn, where it is known as Baume de 
vanilh'^ exudes from tho open pods at perfect maturity. The fruits in 
time become eovered with an oliloresccnco of lino necdlc-like crystals, 
whicli possess pro}>ortieR similar to those of benzoic acid: when viewt;tl 
through a raicroscojio with j)i)larlzcd light they are very beautiful 
objhcls. 

In tho ‘Medical Flora/ it is stnU'd that vanilla exercises a powerful 
action on the animal cccujoiny, and justifies tlio attribuh^s of tonir, 
stimulant, and comforting, whhdi are ;tc'',urded to it. Tlie truly active 
and strong impression which it makes on tho nervous system by its 
fragrant arortia, and v)n the stomaeli when takem internally, is rapidly 
and sympath('ticaliy traiiRinitted to all tho organs, the functions of 
wliieh it more or less accelerah's. Ifcnce, wlien the system is lowered, 
vanilla facilitates vligesiiou and nutrition, augments the cutaneous 
transpiration or the secretion of urine, and acts as a tonic in various 
other ways. It is vecuim mended in cases of dyspepsia, melancholy, 
hypoehc.ndria, and chlorosis, whore the digestive fum-tions ore sluggi.^-li 
or torpul. 

It is iiuioh employ c<l by the Spaniards in South America to cure 
various maladies, l)eiiig reckoued stimulant and stomachic. 

Bisides the largo consiimptiou of vanilla as a flavouring essence, it 
is also used to a small (‘.xtent in se..uitiug tohiK^eo, snuff, and cig«rf^, 
and as a perfume ; and more recently a new demand for vanilla has 
arisen, especially in Germany, the pod having been found to yield a 
fine brown colour. 

The (piantitative determination of vanillin in vanilla shows that the 
per cculage of this aromatic principle varies between i'5 and 2*5 per 
cent, hlexicau vanilla of prime quality was found to contain 1 ’ 
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wT cent; Bourbon vanilla, 1*91 and 2*48 per cent.; and Java 
vanilla, 2 ‘75 per cent The vanillin in the Bonrlxm and Java vauillaa 
is associated with an unpleasantly odoroiia volatile oil. for whioh 
reason the Mexican variety, notwithstanding iU uih rii^rity in tho 
(juaiitity of the aromatic principle, is preferred, and commands a belter 

priro. 

Tho pods as received in Europe are made up in packets ct)ntainiug 
fifty each, and should bo fji sh, nnetuous and very Kroimitic. Tho 
pitheriug commences towards the end of September. The jkmIs, after 
tliey have been plunged for a moment in a v<‘ssel of boiling water, 
to blanch them, are then hung up in an airy plaet', mid at this 
stage there exudes from them a viscous lirpiid which must he rcmovi'd. 
Tho removal is facilitated by light prt*ssnro rc|)catcd two or three 
times a day. This desiccation is a diiHcult openition, and must 
proceed slowly. The i>odH are frequently oilod with mahogany-oil t(» 
render them sujtple and preserve thorn from insects; they arc also tied 
up with cotton thread to keep them from opening. I'hcse arc ch licate 
opeiatious, and tho rareness of comploto success explains the high 
in leo of vanilla of tho tir.st (Quality. As soon as the pods are n ady, 
no time is lost in wrap}ung them in oiled pajier and parking tlu ni in 
tin boxes; exposed to air they would speedily lose their aroma. . . . 
Tho Vanilla, when ci.vcrcd with tho brilliant silvery emorcsc»'m-c, 
caused by tho essential salt contained by the fruit working its way out, 
is called vanille givrec, and is jiroferred to all others. 1 his i^fHore- 
sceuce sometimes makes its a])pcarance on a ])od tw'o or three years 
aft(;r its preparation for market; kept in a hermetically closed l»ox it 
will retain its perfume for many years. Vanilla is dcsjuitchi'd in tin 
boxes weighing generally from 17 to 18 kilogpnnines (or iihont H7 
to 89 Ihs.). Tho buyer should assime himself that the packids in tho 
Ihix are entire, and that tho pods are of tho Kamo length, h rands 
are often practised in the retail sah^ of vanilla. Some unscrui i ous 
persons inquirt a porfurnc by iiuninH e,f oil oi benzoin to old dried-up 
pods, soak them in a mixture of oil of sweet almonds and halni of I eru 
to restore their softness, and dust ll.em with salt to give tlu.m tho 
desired crystalline efdorewcnce. 

The in trod net ion of the culture in this island dates from 
al>out a quarter of a century ago, having h* on taken 
failuro of tho sugar-cuno between IH.'if) and 1856. In l^'^<i d 
kilos, were exported to Franco; in 1858, 2841 kilos.; and in 1 >1, 
ncjirly 40,000 lbs. were exported, aiii<miitlng in value to m iirly 
loo (ioO/. As the plant not only yiedds hno returns j:ceiiinanly, hut 
if^ an ornament to the garden, a very largi; proportion of the jiomila- 
tion aro engaged in its cultivation -jihints Ixnng lound in ‘^/cry 
gsnlou - and thin fine industry is now with erdiV^ the mainstay oT tho 

A.good (leal of attention luoj '.^on of late 
•luctiou here. In 1S71. the louoher of lovtaroK iiteler culture with 
vanilla waa 593, and the produce 50,2113 lbs., of the approx., nato vah.o 
ff 153,2821, raised at the c^ist of little more than olOO/. In 1874, 
tho produce was 41,000 kilos., valued at 4,098,('i',*0 francs. 
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The gradual progress made i« si own bv the following figures. 



The hectare is nearly IJ English acres, and the kilo, a little more 
than 2 lbs. avoirdupois. 

In Reunion, vanilla is prepared in two ways with boiling water 
according to local practice, and by drying in a furnace in the Mexican 
style. Bourbon vanilla is generally shorter and less intense in colour 
than Mexican, and commands a lower price. 

The British Oonsul at Reunion, in his report dated May 1, 1875, 
states, “ The great demand for tliis pcrfiimo latterly in the markets of 
Europe has brought large profits to the planters of it, and the planta- 
tions liave multiplied on all sides to such a degree that the next crop 
will double that exported this y«:ar, which aniountcd to 20,854 kilos., 
and the quantity which will appear in the market towards the month 
of August next is calculated at about 40,000 kilos. Unless circinn- 
stances arise which are at present unforeseen, and also by reason of 
the newness of some of the plantations, the colony can pro<lnco in two 
or three years from 50,000 to 60,000 kilos, of vanilla. I learn that 
this cultivation ts also oxtousivoly carried on in Madagascar and 
Mauritius, and it is feared by persons intere.stcd tliat this extended 
cultivation will create a supply too groat for the demand, or, in other 
words, that prices will go down.’' 

Vanilla is cultivated more particularly by the small proprietors 
than by the groat. Its produce assists a part of the population who 
are averse to work, and the small extent of whose lan«i8 lias nvl 
allowed them hitherto to think of attempting a cultivation like that 
of the siigar-caiiG, maize, manioc, or coffee, which would require tho 
assistance of labourers or field-hands. Provided tho soil bo ferlih'*, 
moist, and shaded, it needs but a small space to accommf>dato tliou6an(l<> 
of vanilla plants, and tho produce, being of considerable value, yields* 
to the cultivator a profit which no other plant on the island can givf. 
Tho croji of Reunion in 1864 sold at an average of 50tf. tho jKiund, 
thoreforo a sum of 74,000/. was circulated, principally among tin 
small planters and coloured population. It would bo rash to cxim cl 
such prices in future, but even admitting a reduction to 30«. 
pound, it would still bo advantageous to continue this cultivation. 

For exportation in good condition, vanilla should be packtxl in tin* 
well soldered, in (juantitioe of about 10 lbs. 

In December, 1868, when tho market was glutted, vanilla realise- 
but 6s. a pound: subsequently it went up at a bomid. It was 15;- 
per lb. in Maroli, 1869 ; 28«. per lb. in August, 1871 ; 45^. in Auguat 
1873 ; 67s. to 60«. in 1876 ; and now it is quoted at 20«. to 40#. 


PIMENTO, OE ALLSPICE. 

]\rauritiu8.— It vsaa from B.e\mi(m that the vapilla orchid was carried 
to Maiiritius. I have not the returns of the exports for the lost few 
yoar(«, bat the shipments from that island hp 9) 1874, with the declared 
values, were os follo\YB : 


Year. 

Quantity. 

Value. 1 

Year. 

Quail t-.ty. 

Vaivu*. 


lbs. 

£ 


lb*. 

£ 

1S65 

5,025 

1,520 

1870 

4,086 

2,860 


4,427 

1.456 

1871 

4,010 

3,345 

1807 

5,181 

I 1.488 

1872 

7,563 ; 

16.56)0 

1808 

4,014 

1 064 

1873 

5,.M6 

12,216 

1809 

5,351 

1 2,004 ; 

1 

1874 

13,435 ! 

33.061 


A small quantity of that shipped is not raised in tluj island, but 
is imported produce. 

There is a somewhat extensive cultivation of vaulllu in Java. Tlio 
culture on a systematic basis was introduced in 1811 by M. 'IV ysiuann, 
Director of the Botanic (lardons at Buiteiizon'j:. lie introduced (lio 
artificial process of fecundation with bt iicficial rcsnlls. 

There were 26J hectares under cnUiire with vanilla in Taliiii in 
1874, the produce btdnj^ ‘2010 kilos., valued at 102,200 francs. 

Among the vcgotablo odours assimilating some what to vanilla are 
the Faham leaves, of Mauritius, from another onldd, Annrau'um 
Jragrauif, which somewhat resembles the perfuino of vanilla and Tou- 
([iiin beans. The leaves of a few other orchids, such as Or. ///« fumi, 
dried carefully, also possess the odour of those of tho Fabam. 

Pimento, or ALLsriCK. — This spico, of largo consumption, is a W<!St 
Indian product, tho fruit of a heauiifiil lofty evergreen t too, tho Pimenia 
ojjirinalis^ Lindley, Myrlus Fimenta, Linn. Eufjenia Pimenta^ Dec. 
Jamaica enjoys the monopoly of supplying the markets of the world. 
Kvery attempt to carry the seeds to San Domingo and Cuba and to 
propagate it there has failed, and though tho tree is found in Yueutaii, 
the fi uit is not exported thence. 

The Pimento walks are situated in the mountains on the north si<lo 
of tho island, where the trees grow in hundnals. It is a whltc-trnnked 
shaptdy tree, not unlike in form and growth nn English apph; tree, 
but with a thicker, richer foliage, and dark glistening loavc.s, aromatic 
like its fruit, and resembling those of the myrtle, to which family it 
l>e‘Ioug8. Tlio trunk is white, because every year iho bark strips. 
Nature seems to have intended that some useful purpose should he 
f^erved by tho bark, but hitherto it has not l>of-n nuide available coni- 
mercially. The tree blossoms twice, hut ouly iMjars once a year, Tho 
blossom that holds and sets to fruit appears in April. Tbo tree grows 
spontaneously, and seems to mock all tbo labours of man in his 
endeavours to extend or improve its growth ; not one attempt in fifty 
te propagate the young plants or to raise them from tho 8ce<ls, in parts 
of tho country where it is not found growing Hj)ontancously, having 
Puoceeded. The usual method of forming a new Pimento plantation (in 
Jamaica it is called a “ walk”) is nothing moro than to appropriate a 
piece of woodland in the iieignbourhood of a plantation already exist- 
mg, or in a district where the scattered trees are found in a native 
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state, the woods of w^iicli being felled, tho trees arc suffered to remain 
on the ground till tlu*y becoino rotten, and perish. In tho conrn^* <»f 
twelve months after th<*; lirst season, abundance of young Piiinnito 
plants will be found growing vigorously in all parts of the land, la 
witliout <loubt, prj>due,ed from ripe berries scattered there by the hieis, 
wliilo the fallen trees, &c., afford them both shelter and shade. At th.; 
end of two years it will be proper to give the land a thorough ele:e - 
iiig, IfWiviiig such only of tho rimeiito trees as have a good appearance; 
these will then soon form groves, and, except for the first four r)r five 
years, require very little 8ui>H<Mpu3nt attention. In July and August, 
soon after tho trees aro in blossom, tho berries become fit for gatli* r- 
ing, tho fruit not being suffered to ripen on the tree, as tho pulp in 
that stabi, being moist and gelatinous, is difficult to cure, and wdicri ilry 
becomes black au«l tasteless. It is impossible, however, to pniVont 
some of tho ripe berries fnuu mixing with tlio rest, and if the propor- 
tion of them be great, tho pria^ of the ctuninodity is considerably 
injured. It is gatbercHl by the hand. One lalxjurer on the tree 
employed in gathering the small twigs bearing the branches, will give 
employment to three below (who are generally women and childnu) 
in picking the l>orri<3S, and an industrious picker will fill a bag of 
70 lbs. ill tho day. U is then spread on a t(3rraco and exposed to the 
Bun and air for some days, in the cmirso of which it los<*s its grecu 
colour aud becomes of a ruddish-brown ; when perfectly dry tho 
stalks arc i cmovt'd, it is passed througli a fanner, bagged, and is ready 
for sbi})mGnt. The term sometimes ustxl to denote tho in-gathering 
of tlio erep is not picking, but breaking, ” because, with ouch cluster 
of berries a portion of tlu*, branch is broken off, tbo tree thriving all 
the belt* a- for the spoliation. Tlic returns from a Pimento walk in a 
favoural)b3 season are (irodigious. A single tree has been known to 
yi(‘ld 160 ll»s. of tb(‘. raw iiuit, or 1 ewt. of the dried spice, tlnoo 
being commonly a loss in weight of one-third in curing; Imt this, 
lik(! many other of the minor produeti(»ns, is exceedingly uncertain, 
and jiorliaps a very jdontcous crop occurs but eiicc in five years. 

Ih lbre the war with Kuswiu, there was a hirgtr demand for Pimontu 
in that eomjitry for us(r in seiecd tireud, but during tlic blockade it was 
finiiid that a tree gn.wi’ig on tin) banks r»f the Arnoor yielded a bark 
whicl), wiien gnitcd, was pungi'iit enough to yield a spice, and tho 
Iviissian market was llius lost. 

Tho acreage under Pimento seems to vary. In 1871 it was retumal 
at fidn2 a<'res^ in liS7l it ivas only 1392 atTcs. Between 1830 and 1850 
the cm pc lunged from .‘h0( >0,000 lb.s. to 5,600,000 lbs. The following 
have been tho expoi U from Jamaica : 


Lbs. Lbs. 

ISCt; 4. 866. 231) 1871 6,857,830 , 

1867 7, 50."), 8(H) 1872 .5,140,898 

IH68 4,373,2.V.» 1873 6, 02-4,. 551 

1869 6,575,249 1874 5,762,256 

1870 5.243,109 1875 5,262,797 


Tho United States takes about one-third of tho Jamaica crop. 

In 1789, Browne, in his ‘History of Jamaica,’ stated the export of 
Pimento to be 438,000 lbs., valuod at ‘22,000/. In 1805, our imports 
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were 2,257,000 lbs,, the duty paid on which was 38,068/. In 1826, 
wo iiiijwrted 2,000,000 lbs. The crops and shipments iluctuato with 
the seasons, and according::; to tlio j>rico obtainable. This has fre- 
quently fallen as low as i\d. per pound, inakini' it searetdy worth 
the eiponso of picking. In 1850, the imports into th«' United Kingdom 
were 1022 tons; in 1855, 2115 tons, of which 12ti0 tons were re- 
exported; in 1860, tlio imports were 1000 tons; in IStib, 1279 tons; 
and in 1875, 2350 tons. The following shows the imports mor(‘ in 
detail for a series of yours, as far as the Board of Trade returns 
efficially particularise this spico : 


Cwti. I 

1862 30,018 1 1867 16.708 

1863 29,268 i ls68 16.079 

1864 42,340 ; 1869 

1865 25,454 1870 20, lei 

1866 19,864 


In 1870 there would seem to have been no re-exports. A ipiarter of 
a century ago wo only consumed hero about 400, (K)0 lbs. of Ibnu nto 
per annum; now about half the imports are used at boine, and the 
remainder shipped to the Continent. The duty of 5«. p(‘r ewi. h vied 
on this spice was repealed in 1860. 

The berry of Allspice is globose, one-»ceded, black, ratluT variable 
in size, but commonly the size of a pea, from two-tentlis to tliree-tentiis 
of an inch in diameter. All the plant, espocially the niiiijio fruit, 
abounds in an essential oil (3 to 4 per cent.) whi(9i is a f)owerful 
irritant, and is often used, like oil of cloves, to allay toothache. The 
hiiiised berries are carminative, stimulating the stomach, pntnioting 
digestiou, and relieving flatulency. The chief use of Ibimnito is as 
culinary spico, for which it is largely employed both in Ihiropo niul 
America. It has an agreeable j)ungeiit spicy flavour, rnudj r«;sembliiig 
that of cloves, for which, when ground, it is often sold, 'i’bc berries 
have a similarity in smell and taste to <dovOH, juniper l>orries, einnanion 
and pepper, or rather a peculiar mixture of all combiue^l, whence the 
name of Allspice or Jamaiwi pepper. 

The Mexican spico called Bimienta do Tabasco,” eoniing from 
Tampico, is probably the “ Biment Tabago” of Guibonrt ; it is somo- 
what larger and less aromatic than the Jamaica Allspice, and is 
believed to be derived from a variety of tlie Jamaicji species [P. 
•[(jinnalis). The wild clove tree Ewjenxa (Pirnenla j acri«, Wight and 
Ariiott, and P. Pimento^ Griscb, afford analogoua aromatic products, 
hut do not appear much in comment. A Pimento idantatioii was 
tried in Tobago, but it was abaudone<l for sugar cane. 

Oil of Pimento has substantially the game com])ogition as oil of 
cloves. Pimento is used m tanning, striking with a }>erSaJt of iron, 
•iff inky black, and a })atent has recently been taken out in Jamaica 
for the employment of tlie leaves as a tanning material. The tree 
furnisheB walking sticks and umbrella handles that are in great 
request in Europe. 

Cloves aro the dried calyces or flower-buds of the Eugenia cargo- 
Caryophyllus aromatiem, Lin. 

In British commerce they are chiefly distinguished by their ]>laces 
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of growth, and rank in the following order, Penang, Bencoolen, x\m- 
boyna, and Zanzibar, '^here also enter into commerce as secondary 
products, clove stalks and mother cloves, or the dried unripe fruit. 
Clove stalks arc largely shipped from Zanzibar and Reunion. 

This elegant tree grows spontaneously in the Moluccas, and wur 
from thence carried to Mauritius and Bourbon, French Guiana, and 
the West Indies. Wiien the Dutch took possession of the Portuguese 
territories in the East Indies, they compelled the people to destroy 
the clove trees so as to concentrato the culture in the Amboyua 
Islands and Ternato. 

After being gatlnTcd, the cloves are prepared for shipment by 
snu)king tliem on hurdles, covered with matting, near a slow wood 
firo, to give them a brown colour, and they are further dried in tliu 
sue. They may then be cut off from the flower brandies, an<l will 
bo found to be purple-colourtd within, and fit to be packed in bales 
for the European market. In some places they are scalded in h ot 
water previously to being smoked, but it is not a practice very gene- 
rally in vogue. 

Cdoves are produced iu the islauds of Zanzibar and Pemba. The total 
average ([uantity produced is about 7,000,000 lbs , valued at 85,000/. 
In 1863 the crop was a total failure. In the following year it was 
much al)ovo the average. Some three or four years ago a hurricane 
devastated Zanzibar, and the consequence of this disaster was to 
destroy nearly every clove tree in the island. 

Cloves arrive s})aringly from Amboyua, the shipments from Java 
in 1870 were 1226 piculs, 3200 pieuls in 1872, and 5000 piculs 
in 1874. In 1874 there were 290,000 clove trees, of which 161,260 
wore in bearing. In Tornate the number of clove trees ort the 
avorugo of the thrc() years ending 1874 was 8000. 

In Brazil the cloves of Dtajpellium caryophyllatum^ which are re- 
markable for their fine aroma, are largely employed in domestic and 
medicinal use. 

The following figures give the import of cloves into the United 
Kingdom : — 


mrt 414,486 

1850 749,646 

1855 861,339 


1860 981,308 

1865 3,339,184 

1870 1,089,667 


In 1870, the last year for which there are distinct aocounta, tlie 
following were our sources of supply : — 



Quantity. 

Value. 


lbs. 

£ 

Holland (Eastern Possessions) .. 

83,623 

1,918 

FOTt ! 

115,309 

1,386 

Znnziliar .. 

757,390 

9,845 

liiitisU India 

75,345 

970 i 

Straits Settlements .. .. 

1 33,669 

1,848 1 

Other parts j 

24,331 1 

497 ! 

1 

1 

1 

1,089,667 j 

16,374 1 
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\b\ca, or MauIIa hemp, 400 
\rh)ote, 888 
\clvawa niiimog, 488 

preaaod date<iuke, 290 
\fri-‘Hn ginger, 484 
410 

Al aiig-aluiig, a graag, 74, 70 
Ali/ariiie, 871 

/Vllcaloida of popular beverages, 8 
Mkuuet ffKd, 801 
Atm lonado cocoa, 8 

.\auudoum, a name for the groniul- 
uut, lyO 

Aimlyaia of the can<Uo-iiut, 427 

of ooooa, 4, 6 

of uxxmnut, 281 

of grouncl-nul nu-al, 407 

of plantain fruit, 457 

of rioo, 815 

— - of aorglnmi, 387 

of Hpimvl millet, 842 

of varieticH of Indiuii c/>ni, 300 

A’lgoHta, a name for the cocoa fKxl, 22 
Annotta dye, 388 

imjKjrts into the United King- 
dom, 890 

hlutintica of nroductioii in the 

French colonies, 389 
Arcjit nda, 391 
Arc. drthiition of, 250, 803 
Aro a palm, see Uetclnut 
A mot to, 388 

Armck from the goiiinti palm, 248 
- — .ship[>e<l from Ceylon, 210 
Arrt'ba, delliiltiou ef, 28 
Arr<.wn>)t, culture of, 345 

culture in Bermuda, 344 

- - - culture in India, 347 

cnlturo in Jamaica, 344 

culture in Natal, 315 

culture in Ft, Kitts, 345 

■ — 5 - culture in Ft. Vincont, 315 

■ culture in New F^juth Wales, 348 

f ulture in Queensland, 348 

culture in Pacitic Isles, 349 

— p stRtistioa of imports into the 
I'uited Kingdom, 843 
Af-sam Company, 91, 93 

IUndala, coarse plantain fibre, 469 
IKiree, .341 


j Dallam rice, 317 
Bamboo palm, 201 
! Banana, 4.57 

uses of the sap, 404 

j Bamuias, dried, 462 

gr«>wn ut I’linama, 408 

j Haii.'otil iiuK 427 

■ lliirb&ciu s, 82 

j Harni, u name for tMvfflowcr s* ml, 418 
i Uai o l of rio*', dntinilinn i»l. 884 
i llrtstiird Migo palm, 278 
' llav It uvfs, 189 
1 li nn tudiC ami beun oil, 482 
i 111 < hiui, a name O^r millid, 388 
1 ll i'gah, dt'tiiiition of, 3<ID 
i pMctrooi, tjuaiitity t'> make I cwt. of 
I snga r, 2 1 7 

I sugar, 128, 180. 213 

j Don itch c, spil^etl millet, 341 
j IV lilih' B^JCd, 4 19 
I Dofganiot oil, 489 
1 ll'tclmit palm, 282 
I Dcitdnute. extensive use of, in the 
j i:f^,t, 288 

Hhipments fri'iri (Jiiylon, 2H5 

Ih tel pepper leaf, 2SD 
Dihai, wilil'-stock <»f ilio plantain, 485 
1 •ith'-f oraiigt , 189 
Hixin, 3H9 

I I'.ooks of jtalin leaves, 2tM 
i BonriKin <•, !j7 
I Brazilian eoflec, <>!>. 72 

j consumoil in the United States, 72 

Brazil bii, 117 
Bromclia fibre, 4,54 
BnKtiu milh t, 888 

corn, 835, 380 

Biicare trexyj, whut, 20, 21 

CACiiAro, a maize bread, 318 
Cafloinc, 3 
Califomia wines, 431 
Cally-areka, slices of boiled bcUl-iiut, 
283 

Cobjelina aee*!, 422 
Canada, definition of, 145 
Camiied lemon-pecl, 447 j 
Uandlenuts, 427 
Cano sugar, 128 
Cani, definition of, 303^ 

Canna starch, 313 
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Cape winefl, statiatiea of exports, 434 
Capo Colony, wine produotioii, 433 
Capeicine, 479 • 

Capbicam, various species 479 
('firaras of>eoa, 14 
Cargo j ico, 314 
Caniauba j>alm, 274 

lis* a of tho b'Hves, 277 

Nvax, atatinties of imports, 275 

Carolirm rice, 319, 330 
CartharTJoiiic, 374 
CJarthamic acid, 377 
Ciibh-cuttie, 380 
Caaaava rwt, 349 
Cassia bark, 490 

statistics of (jxports from Canton, 

492 

statistics of oiir irilf>orts, 401 

re-exports, 401 

bu(is,*HtRtiHti(ja of imports, i92 

lignea, 491 

Castor oil, varietios of rtiu plant, 410 

oil, 422 

plant, U)9 

/>obJ (Ira^n, 410 

('fvteciui or ouUOi, kinds of, 385 

from bftebnuts, 38(5 

Cuttacumlxvo, 380 
Cjiyonno pepper, 179 
Ceylon, cinnamon, 497 

cocoHunl plantutionHand value, 238 

native eotfec sbip|)ed, 3/J 

coir, 240 

Cliayote, chemical analysis of, 353 

des<'ri{)i,ion of, 353 

Chaypoot, 303, 374 
Chemistry of the 230 

Chena, 340 

Chest of indigo, th finiiion of. 359 
C'lu’st of tea, avernge weight of. 92 
Cliica, a maize beer, 311 
Chillies, oiir sonrees of supply, ISO 

varu-tit^s of cullivanal, 4/9 

China tea, llrilish imports, 82 
Chinese oils, 424 

sugarM.'une. 337, 339 

Cholnm, red, 338 
yellow, 337 

Cinchona nilture in Ceylon, 38, 78 
Cinuamnn hark, moslo of peeling and 
preparing, 490 

culture in Cevlen, 493 
oil, 4tl7 

statistics of exjs>rts from Ceylon, 

497 

i'itreii, 439, 440 

(htrona, oxjwrU from Malaga, 448 • 

Clove nutmeg, 48S 
Cloves, .50;) 

Clove stalks, 500 

Cocoa, iHituny and chemistry of, 1 

bidti'r, 3 

cousuinption of, 0 


Cocoa, exports from Trinidail, 9 

! injfxirts into Great llrit.iin, 

1 prixluction of the world, 5 

j culture in Brazil, 23 

I culture in Dominica, 11 

i culture in Mquador, 23 

I culture in French Guiana, 12 

j culture ill Grenada, 12 

I culture in Guadaloupe, 12 

! culture in Martinique, 12 

culture in Mauritius, 13 

culture in tho Neilghcrrics, 24 

culture in the Philippines, 25 

eulturo in I'ouuion, 12 

eulturo ill St. Lucia, 12 

culture in Trinidad, 7 

j culture ill Venezuela, 13 

Cocoannt, chemical analysis of, 231 

: culture in Ceylon, 

culture in .Inmaica, 242 

I culture in Triiiulail, 214 

1 enumemtion of the varieties uf, 

: cultivated, 228 

j fibre, 234 

husks, prepumtiou of, 237 

I kernels, sec Copperah 

imalit’inal properties of, 230 

I oil, 231 

! oil shipped from tlie Pacitlo 

' islands, 242 

oil, Htatistics of ox|)ort8 from (Jey* 

Ion, 240 

; oil, .statistics of im{)Orts into tho 

I United Kingdom, 232 
; palm, 220 

■ palm, statistics of, in different 

countries, 238, 239, 211 

shipped from Oylon, 239 

statistics of imports into Bengal, 

23S 

(•..nfe,27 

acres of land under, in Ceylon, 38 

lH)r»*r, 47 

hug, 45 

consumption in the United King- 

dmn, 28 

— — consumption in vanona countries, 
29, 30 

culture in Ceylon, 30 

culture in Java, 72 

curing and preparing for market, 

32 

insect, 63 

iustnicticns for planting, 52 ^ 

leaf fungus, 50 

■ our imports from South America, 

65 

pests, 43 

plant, various species of, 30, 31 

production, comparative, in BraElh 

Java, and Ceylon, 77 

production of tho world. 28 

jiroductioQ iu British India, 50 
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C.iifoe rat, 44, 49 

shipments from Madras, 55 

_ -- fitalistirs of exports of Indian, 5.5, .50 

( ultiiro in Arabia, 50 

culture in Bolivia, 67 

culture in Brazil, statistics of cx- 

ptrts, 6)9, 72 

culture in British (5uian:i, 67 

culture in British Honduras. t'»5 

culture in Celebos, 55 

culture in Coor|^% 5,5 

culture in Costa Kica, statist u s of 

exports, 65 

culture in Cuba, 6 1 

- — culture in Dominica, 61 

culture in Ecuador— statistics ..f 

pbipnients, 66 

culture in French Guiana, 67 

— culture in (TuadaloiijiC, 02 

culture in (xuatemala, GO 

culture in Hayti, 64 

culture in Jainuica— statistic" uf 

exfs>rta, 6H 

culture in Juvs, 22 

culture in Martinique, 62 

culture in Mysore, 52 

- culture in Natal, 5.9 

- - f'ultiire iu Nicaragua, 6,6 

culture in the Pacific Islnn<ls, 72 

culture in the Philippines, 2v5 

<!ulturo in Porto Kico, 6,1: 

culture in lit union, 57 

culture ill San Salvador, 6,6 

culturo in Sumatra, 24 

- t uluire in Timor, 25 

culture in Travanextre, 55 

culture in 'Prinidad, 61 

- culturtr in Venezuela, 67 

culturo in West Africa, 57, 02 

culturo in Wynaatl, 52 

— ttatialirij of pnxluction in Ceylon, 
•to 

• ''diur.o palm, 294 
C I r, 2,10, 224 

;iiifK)rted into the United King- 

'loiu, 226 

rope, shipped from Ceylon, 225, 

2;;9. 210 

slati.'tics of exports from Ceylon, 
210 

yam and rope, statistics of export* 

‘ r-uu India, 228 

— - yarn shipped from Ceylon, 229, 
2^40 

foUa rnlttiro in France, 415 

— or rape oil, 413 
C oncrete sngar, 153 
(>)ntjuin-tay, 463 

Coolitrg, number employed in Ceylon, 38 
C->oney, 386 
C"08unil>a, 37G 
6'opperah or Copra, 221 
shipped from Ceylon, 239, 210 


C^Tii, a general niino for tna'/i* in 
Noitli America, 310 

.-tarc%. 3U) 

Cor rain, 22.S 
Costa liico ci'fice, 65 
(’ottha, tleliuitnui ol. 26,0 
Cettou st cd oil, -408. IL2 

sect!, ."tati-dics of imports ot. into 

the Pnitt d Kingtlom, t01> 

s» e(l tti! cake. 422 

Crin vt'gclal. 2'.*;; 

Oiidlt) ctKV*M. X, 1 1, IS 
i Culloo, fnruicnted ttslilv. 26,5 
! Curnhoo, 227, ;511 

I ( npuasaa, coe<in mail-' frtiin this fruit, 21 
I Ciirtlee H*'e<ls, 37!', 4 IS 
I'utcli. 2K4 

: — - - imjstrte into tlic United Ring 
' dom, 

('ycuds, sago from, 272 

IV\(c\ plantain, 158 
I ),m or 1 HiurrH. 2:i.) 

Date cake. 2!M» 

^ ]»u!m. numh r )•! vari' iiiH of, 285 

palm, w ild, ol In-l a, 50 

palm.!, htJili.Hli<*H ->r, 2S7, 289 

' ■ — “ [U'cparati-iii of ti.< tmit, 2SS 

htatistics of inij'oilii into tin* 

United Kingdom, 291 
; — yi- 1-1 fr- rri tree, 2''7 

• stal istics ot pro-luciioti. 2lK) 

; sugar, 128, 212- 

I jiniccBs of mil nil fact u re, 2t)I 

! Decalitre, definition of, 252 
; D. kkclc. 211 
: Dhurm. 225 
I Doum palm, 291 
! 1 )ull(s)ah or doloo, 251 
Dwurf palm, 292 

loaves, 292 

Dyeatuflkof oonimetct, 354 

I EnANaAi.ic, definition of, 227 
I Fj'Ht liliro, 248 

i Kngenbos, or sugar works, 146 

, Fauam leaves, 502 
Fam g.'t, definition of, 14 
Fang. 2H;J 
1 Idg irananaw, 461 

Flax Hee<l, imports into Uie United 
' Kiugdfuii, 403 
j Flying fox, 226 

I squirrel, 226 

j Forastero cocoa, 8 
j France, production of hoot sugar, 216 

1 proiluctiori of wine, 4L29 

' Fruits of «*oininerce, 426 
j Fundnngi, 242 

I GAJfBiEB, 384 

i gpociee of the plant, 387 
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Uanibicr, statistics of the imports iuto ! 

the Unihid Kingdom, 388 | 

tianta, definition of, 25 * j 

Garancino, 37 J, 372, 371 
Gar rah, a clay jar, 386 i 

Gingelie seed, 418 ! 

Gingerbread palm, 201 i 

Ginger, eoimnercini varietirs of, 4sl j 

exports from Janjaiea, 482 

(;xport8 from India, 483 | 

exports from 8iena Iiconc, 484 ! 

our sources f>f supply, ISl ' 

preserved, 484 [ 

statistics of our iinjxats, 481 i 

Gliicos(\ or idandi sugar, 217 I 

Glutinous lice, 323. 

(iold of pleuHi’.ri , 423 
Goldcr, or sugar bui.cr, ir)7 
(Joinuti pitlni, 218 

(^oor or jaggery, Indinn niolasss's, 157, 
253. 258 

GrufK;-^. eonsiiimsl in runs, 428 

— — - grown iji the colonies 433 

stiitisties of im{»orls into the 
Unit'd Kingdom, 426 

varieties of, grown in Aiurriea, 

43.0 

Ground nuts — intporis inlo Muix illes, 
401 

lulls, ox])orts fn.m the Guinhi.i, 

405 

nnf meal, analyse-s of, 407 

nut oil, 100 

(hiarana, 31, 26 

of llnizil, description of, 26 

Guaranine, 3 

Guinea corn, 335,* 336 

Gurpatta, a retiiu d <la<e sugar, 254 

Hf.otaki', definition of, 12 

Henna, its uses, 300 

History of tea planting in Indiu, 80 

Hogsbi'iid of sugar, weight ot, 216 

Howiny, 310 

Horse j.laiitiiin, 458 

Hungry rice, 342 

Indian corn, 205 

corn, chemi«il analyses of 

varieties of, 300 

corn, culture intheUnitrd States, 

296 

—w — corn, iiistruotions for cullivatiou, 
306 

millet, 336, 340 

— — tea, history of the rise and pro- 
gress, 89 

tea, imported for a series of years, 

82 

ludican in wood, 357 
Indigo, commercial varieties of, 354, 
358 

culture in Africa, 366 


Indigo culture in China, 3fil 

culture in Cochin China, 363, 

culture in Colombia, 368 

culturo in Costa ftie^, 368 

culture in Centr.d Amorica. 3f4 

culture in Giintemaia, 36.8 

culture in .Ispan, 364 

culture in .lava. 365 

culture in Kew Idiunida, 362 

culture in rhilippim^s, 366 

culture in Siam, 361 

culture in Soulln rn Slstf s t 

America, 360 

culture in Veneziu la, 369 

diT leaf and gr<.vn loaf, pm-i 

(-•f manufacture, 356 

exports fiom India, 359 

plants yielding the dy.*, 355 

souiva s of mijtply, 355 

stiitistiCH of imiiorts, 35 1 

Indig(»tiiK‘, 363>. 365 
I tiM vi. enemies "f tlio cofice tree, 13 
Italian millet, 340 

Jaggery, 249 

from I’liirnyr.i j'ulm, 265 

Jainnica ginger, 1S2 
Japan tea, 82, 115 

tea. British in^jsirt.s, 82 

.lapatiest* htaiclies, 352 

Java coff(!o, vtu ielies of, 33 

— — coflVe, siati.^tics of prodncli-ia, 

31 

tea, 113. 

JeriiinnH* or syrup, 255 
Joarrite 335 
.lohnny euko, 310 

Kahong pabn. 248 
Kallir corn, 335 
Kalu-lil, 419 
Kainwa, 494- 
Kelingmvs, 26G 

KoUin, glutinous rioe, 327 
Khanr, 254 

Kilogramme, definition of. 12 
Kiln drying maize, 299 
Kittool fibre, 273 
Koda millet, 342 
Koiingn yeen, or hill rioe, 323 
Kudzu starch, 352 
Kukui oil, 429 
Kutki, 340 

Lakh, or lac of rupco.4— 10,000^., 98 

Lilian g grass, 74. 79 

Laurel leave**, 489 

Lemon, 410 

Lemons in Sicily, 447 

Liberian coffee, 51, 57, 68 

Lime, 441 

juice, exports fvoin, various Wc^t 

Imlia islands, 441 
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Lini^eed, imports into theVuited King* 
di'in, 403 
- — oil, 403, 422 
Litro, definition of, 25 
T.ovi, 284 

Liipis, fine pLantain fibre, 469, 471 

M ack, statistics of imports, 489 
Mnoliinery for coooenut oil pn-ssiiig, 232 
- — for propiirlnjr CA»ir fibre, 236 
Miiddor enlture, 3G9 

ciilturo in France, 372 

culture in Holland, 372 

oulture in Italy, 371 

culture ill Itufsia, 372 

culture in United Stub s, 373 

f(X)t8, imports into tli*' United 

Krngdoni, 374 
Mui/A 295 
beer, 311 

crop of theUnit'^d Stales, 297, 3('7 

rulture in Al^'criu. 313 

culture in Austin li.i, 309 

culture in Austiiu, 312 

culture in Brazil, 399 

culture in Franco, 312 

culture in Greece, 312 

culture in India, 309 

rulture in Italy, 312 

culture in Fortu^uil, 312 

different uaines given to Viiriclirs, 

39^), 31 1 

great number of varieties grown, 

:io;b 

starch, 313 

fitfttislics of imports into the 

United Kingdom, 308 

two leading kinds, for table and 

for farm use, 300 

paper, 301 

MalaUir ginger, 482 
Malaga raisins, 426 
Miilainbo bark, 490 
Miiinmoty, a kind of hoc, 74. 

Mandarin orange, 440, 443 
■Manila coffee, 3G 
hemp, 4G9 

hemp, statistics of exjKuts from 

th^ Philippines, 472 

hemp, statistics of imports into 

t^be United Kingdom, 473 

white rope, 472 

Matiioc, or Cassava, 319 
Jluriures for coffee, value of imporU 
ihto Oj lon, 38 

Maple Kugar, 128, 211 

Marseilles, the groat entrepot for oil 
wvds, 422 

Martinique banana, 466 
Mate, 3, 27, 124 

statisticB of exports from Brazil, 
127 

^Uond, definition of, 321, 357 


I Mauritius, sugar ex p>rU, IGG 
I Mecdo, a soft-grained rive, 323 
: Meluii-seo^l oil. 431 
1 Millets, statistics of priKbiotuiu, 337) 

I Mocha coflee, 37, 5G 
i Molasses, exports from Cuba, 20S, 209, 

i • 210 

' exfHirts fn III St. Cn'ix, 207 

our Boun-e-i of supply, 13;i 

production in GinaiM, 13S 

i — — stfttisti‘-s of eXjHirts from I’orlo 
Kieo, 207 

Mi-ooghy. a ccinmon or iufi iicr ric( ,3I7 
Mountain rice, 324 

; ^Mueller, Huron, on tc.i culture. 8:<. 1 16 
Muid, definition of, 369 
: Mmijcet, 371 

Musas, desoripliou <'f, 157) 

Muscabl grapes, -U'G 
• Mush. 3(;0 

: Must?iril, l.'irge (lUunliiy mad. m 
France), 4 IS 
of commerce. 1 17 

I si od, Vitri. tio.s <i|, 4 1 7 

i Myrtle U iric.- , 49o 

! NATBrv.so, H liard gram ri. e, 32.3 
; Neitdi oil, 43’9 
j New South M'lilcs w iiic>, lit*’, 

Niger del'll, 42 i 
NiiMplsH.!, 2,)4 
! Nutmeg butter, 48S 

i culture ill lln it ocla i.laiids, tSfi 

I '‘idtiiie ill .Ifoiiaic.i, 1.>7 

; cultiue di and l9#Mg, 

4 SG 

cultur* in SuniM/;., Is? 

Nutnu gs. .-l.lti^li('^ ' f iiiip.,rih into tho 

j United Kiiigdian, 

I wild, 4SS 

Oil. Itean, 132 

in Indinii corn, 299 

1 cake, of the candle nut, coInjw)^i- 

tioi) of, 4 28 

caki, ttati.8tie« of jm- iucliuu in 

Mar-Hilles. 422 
— — palm, tho AtVicaii, ^15 

seed cuke, varieti*-.^ of, 409 

■ Hoei I cake, statistics of iti.port,-, 4U9 

HOeils of conimeiY'e., 391 

Si-ed.s roreived at Marricille.-’. 422 

seed.-', statistics of pfodiiction in 

India, 432 

statistics of shipments fiom India, 

422 

seeds sud oils, production in 

France, 416 

Oils mailc in tho United States, 422 
Olive oil of Algeria, 401 

oil of Bahama Islands, 390 

oil of France, 401 

— — oil of Italy, 308 
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Olive oil of Morocco, 402 ' 

oil of Spain, 309, 402 ! 

oil of TiiniH, 402 , ! 

oil, cliwaiHcation of, 308 

oil, imports into Marseilles, 398 

oil, siupraentri from various conn- : 

tries. 395 ' ' 

oil, statistics of imports into the 

United Kingdom, 396 i 

tree, 304 ! 

Orange culture in Algeria, 442 i 

calturo in Azores, 442 | 

OTilture in the IJahamas, 448 j 

culture in California, 446 

culture in Florida, 445 

ctiUuro in Grewe, 448 

culture in Tlaly, 446 

culture in New South Wales, 443 

culture in South Australia, 444 

culture in Tahiti, 446 

culture in United States, 445 

family, prcxlucts of, 438 

Oranges and hurmuH, stalisticH of im- 
[(orts into Gnat Hrilain, 138 

(fee., im[)ortc<r iiit" France, 141 

Oningo peel shipped from Malaga, 
148 

Oratigos, statist icfl of exports from 
Itely. 447 

statistie.s of exports from Spain, 

447 

Orel 1 in, 389 
Os\/ego Hour, 319 

UAi^ir, rice in the husk, 314, 324 
Pftla imligo, 355 
Palm-kernel oil, 246 

k«^rnels, statistics of exports from 

Lagos, 247 

h aves, uses of, 263, 294 

meal oil-eake, aiialysis of, 247 

nut oil, 246 

oil, average yield, 245 

oil, chi(T iwrts of shipment, 245 

oil, inode of preparing, 245 

oilof Africa, 245 

oil, stutisties of im|wrt£ into tl>e 

United Kingdom, 246 

sugar, 213 

ralmetto, 294 
Palms, useful, 220 
Palmyra leaves, use of, 263 

palm, 263 

trunks for timber, 266 

Panicurus, 340 

Para cocoa, 24 

Paraguay tea, 124 

Pastel, or woad, 355 

Patali, cake sugar, 258 

Pea-nut, culture of, in America, 408 

Pearl sago, manufacture of, 272 

Pepper, British consumption of, 479 

commercial varieties of, 474 


Popper, imports into the United King- 
tlom from Singapore, 476 
— — production in Sumatra, 474 

sources of production, 475 

statistics of imports into Grewt 

Britain, 478 

vine, culture of, in Malabar, 477 

Physic-nut oil, 424 
IMassaha fibre, 294 
Picul, di flnitioii of, 88 
Pignons dTnde, 431 
Pimento, statistics of production in 
Jamaica, 501 

iiiiports-into the United Kingdom, 

505 

j Pina fabrics, 4.53 
I Piiie-appb', 448 

1 culture in the Azores, 452 

. culture in the Bahamas, 449 

! culture in England, 449 

— — culture in India, 452 

■ (uiltufc in Jamaica, 451 

I culture in Philippines, 453 

! Pine-appb- fibre, 452 

mode of preparing, 453 

: pn'paratiou in Singapore, 4.54 

^ Pinc-applcs, largo quantities preserved 
I in tiu-^, 450 

i mode orhbipment, 449 

I trade to New York, 450 

I varieties of the plant grown, 410, 

I 

j Pink .saucers, ,3 (O 
I IManljiin, analysis of the fruit, 4,57 

! culture ol‘, 158, 460 

1 gr<*at number of varieties in Indin, 

' 4,57 

I in Brazil, 24 

i in Venezuela, 21 

i fibre, mode of preparing, 165, 167 

I — — meal, 463 

I spirit from, 463 

j starch, 464 

- — — walks, 458 

; wild, 457, 4.59 

i Platano curado and plafano pasado, 46 1 
; Pood, definition of, 426 
Poorab, definition of, 91 
, Pop-aun, 310 
! Poppy-seed oil, 422, 430 
i Potatoes for making starch sugar, 218 
; Pucka cheenee, 254 
i Pulicats, 375 
! Punatoo, 267 
Purgueira seed, 431 
i Purpurine, 371 

! QumcNBLAND wino, 437 
sugar, 169 

‘ Ragcy, 338, 342 
: Raisins, quantity imported, 433 
produced in California, 482 
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Riuflins, produced in South Au^tmlia, 

4;'>5 

pt\Tn-til, 421 

l{rt|Hidurft, a coarse coke fsngar, 146 
KftiK' seed, 413 
oil, 422 

statistics of imports into the 

I'nitcd Kingdom, 416 
H ivcnsara nuts, 488 
llflvison seeds, 418 
lUco, 313 

aversgo yield pc'r acre, 321,332, 

335 

chemical analysis of dill’erent 

kinds, 315 

comparative weight of grains, 318 

culture in Africa, 320 

culture in Borneo, 328 

- — culture in Brazil, 328 
. — culture in China, 824 

culture in Formosa, 325 

culture in India, 317 

culture in Italy, 316 

culture in Japan, 326 

culture in Java, 326 

culture in Louisiana, 331 

culture in the Philippines, 32S 

culture in Siam, 324 

culture in the United States, 320 

mormons nnmlH.'r of varieties ro- 

cogniHod in India, 318 

enumerations of species, 314 

laud under culture with, 335 

our sources of supply, 314 

projKirtions of water in different 

kinds, 315 

statistics of exj^orts from Italy, 317 

statistics of exports from India, 

322, 323 

- statistics of iinj)orts into the 
I'nitcd King<lom, 314 

w ine, 326 

Uieinoleoric, 412 
honeon, 388 

Uougc vegetal, 375, 370 
l^'u^ette, or Hying fox, 226 
hum made in St. Uroix, 207 

— our sources (»f supply, 133 
produce of, in (Irenada, 100 

production in British Guiana, 

138, 142 

SaffI/Owku, 374 
carmine, 374 

imports into the United King- 
dom, 378 

— oil, 418 
Saffron, 379 

exports from Borneo, 270, 271 
•- — Trom the wild date, 250 
— — meal from the Gomuti palm, 250 

palm, 267 

~ — varieties of, 208 


Sago, process of manufacture, 256 

; statistics of imjx>rts into the 

i UniUxl kingdom, 273 
; Sagu, Malay name for bread, 268 • 
j St. Michaers omngc, 142 
Sake, or rice wim*, 326 
j Salangon- cane, 115 
I Samp. 310 
Siis.safras barU^, 489 

I nuts, 490 

: Sawa millet, 341 

' an upland rice, .327 

i Si‘ala, 251, 261 . 

, Set*r, drliuition of, 253 

i Sesame Sir d, 4 18 

' serd, prices nl, 121 

seixi, statist ics of iniperls at Mar- 

I seille.s, 420 
I Shamay, 340 

j Slianglnii, the leading tea jmrt ef 
j (diiirn. 87 
; Siinsim, 4 19 

I Singn|>ore, the eonlrc of the sago trade, 

1 256 

I Sonih, dried ginger, 183 
1 Sorghum, analysis nf, 337 

i species of, 33t» 

j sugar, 128, 2 IS 

' Spice bush and spice wood, l!MI 
1 Spices of commerce, 474 

slatislics of our im|>orts foun 

('hina, 492 
I Spiked millet, 311 

analyfiis of, 312 
Starch in rice, 315 

producing [diuits, 343 

s\igar, 2 1 7 

Succjitosh, 310 
Suff‘d-til, 419 

I Sugar -aggregate and individtml con- 
1 sum[)tion in different runntries, 131 

j average yiidd from HUgar-eaue 

i per aeri;, 138, 112, 185, 215 

average yield from beetroot, 215 

eaiu H, clieinicul unalyres of. 16t'», 

187 

cane.s, varieties ef, 133, 162 

c.uie, varielic.-^ suitable as fodder 

plants, l:;6 

cane, weight of, to make J lb. of 

sugar, 152 

c/>nsnmption in Francr, 217 

culture in Straits Settlements, 

167 

in Tortola, 187 

from the date palm, 251 

fmm the Gomuti palm, 248 

! from nmize stalks, 311 

millet, 339 

Maple ti-ee, 211 

culture in India, 153 

in Java, 168 

— in Ivouisiana, 148 

L 
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Hu^r in Barbados, 18G 

in Borneo, 169 

in Brazil, 144 

pnxluction in British Guiana, 138 

- - in British Hoiiduraa, 146 

Trinidad, statistics of export. 191, 

193 

in Venezuela, 147 

in Victoria, 170 
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weald imagine could be cumpres- ed into so sm.dl .1 sp.ice. 
compiled with considerable c.ire and jndgineiit, . 
readers as a n.seful little pocket cumpaiiioii.”— A'k 

A r radical Treatise on Natural and Arlifctal 

Cona-de. in Varidia ami Co«Un,di-. e A,la/taliam. Ily I Ii nkv Ki-.U'. 
Author of the ‘ Science .mid Art of ilie Maiiulactun* of 1 uilland Cement. 
New Edition, with 59 woodcuts and ^plates, 8vo, cloth, 15J. 

Hydrodynamics : Treatise relative to the I itstinir (d 

WaterAVhecIs and Machinery, ivilh various other m.atters ^ 

Hydrodynamics. P.y Ja.mks I-Aif.rsun. U Oh numerous uludratwus, 
360 pp. Third edition, crown Svo, clotli, 4 l Gd. 

Elcdricity as a Motive Potver. 13y Count Tii. Du 

MoNCEa Mernlire dc I’lnstitul do France, and 1' kans I','’ ."'i' 

nicurdes Fonts et Chaussees. Translated 1 ! ' ' 

C. J. WIIAKTUN, Assoc. Soc. Tel. and h.lcc. li oi, l n. rn, • 

and diagrams, crown 8vo, cloth, ’]s. Gd. 

Hints on Architeciural Drano'htsmanship. l^y G. W . 

. Tu.yford IIai.i.ait. Eeap. Svo, cloth, I,'. Gd. 


Hu: Inile N..h, 
md we can cordially rcc<’Uinu 
ecrin^. 


luinc 
tl ihr- li.mdy 
I. w bl.mk 
tlie w.ti l- 
lo't I I’le 

ir Il.t . l.cni 

1 it to util- 
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Treatise on Valve-Gears, with special consideration 

of the Link-Motions of Locomotive Engines. By Dr. Gustav Zeuner, 
Professor of Api)lied Mechanics at the Confederated Polytechnikum of 
Zurich, 'I'ranslated from the Fourth German Edition, by Professor J. F. 
Klein, I„ehigh University, Bethlehem, Pa. Illustrated, 8vo, cloth, I2s. 6d. 

The French - Polisher s Manual. By a French- 

Polisher; containing Timber Staining, Washing, Matching, Improving, 
Painting, Imitations, Directions for Staining, Sizing, Embodying, 
Smoothing, Spirit Varnishing, French-Polishing, Directions for Re* 
polishing. Third edition, royal 32 m 0 , sewed, 6^/. 

Hops, their Ciiltivation, Commerce, and Uses in 

various Countries. By P. L. SiMMONDS. Crown 8vo, cloth, 4J. (id. 

A Practical Treatise on the Mamifactiire and Distri- 
bution of Coal Gas. By William Richards. Demy 4to, with numerous 
wood engravings and 29 plates, cloth, 28r. 

Synopsis of Contents : 

IiUrodur.tiun — History of Ga-^ Lighting— • Clicniislry of Gas Manufacture, by Lewis 
'Phoiupson, I'.sc]., M.R.C.S. — Coal, with Analyses, by J. Paterson, Lewis 'J’hompson, and 
G, R. Hisloi), Ks<irs — Retorts, Iron and Clay — Retort Setting— Hydraulic Main— Con- 
densers — Exliiuistcrs — \Va hers and Scrubbers — Purifiers — Purification — History of Gas 
Holder — Tanks, Prick and Stone, Composite, Concrete, Cast-iron, Compound Annul.ar 
Wroiight-iron — Spec iiicatioiis — Gas f loldcrs — Station Meter — Governor — Distribution— 
Mains — Gas Mathematics, or Formukc for the Distribution of Gas, by Lewis 'Ihompson, K.si]. — 
Services Consumers’ Meters — Regulators — P.urners — Fittings — Photometer — Carburization 
of Gas — Air Gas and Water (ias — Conucosition of Coal Gas, by Lewis 'rhompson, ICsq. — 
Analyses of Gas — Influence of Atmospheric ITessurc and 'I'emperature on Gas — Residual 
Products — Appendix — Description of Retort Settings, Puildings, etc., etc. 

Practical Geometry^ Perspective., and Eitgineermyf; 

Drawing', a Cmir.se of Dcscrijitive Geometry adapted to the Require-, 
incuts of the Pingineering Draughtsman, including the determination of 
cast shadows and Isometric Projection, each chapter being followed by 
numerous examples ; to which are added rules for Shading, Shade-lining, 
etc., together with jiractical instructions as to the Lining, Colouring, 
Printing, and general treatment of Engineering Drawings, with a chapter 
on drawing Instruments. By George S. Clarke, Capt. R.E. Second 
edition, 'ivith 2 1 plates. 2 vols., cloth, lor. 6d. 

The Elements of Graphic Statics. By Professor 

Karl Von Ott, translateil from the German by G. S. Clarke, Capt. 
R.E., Instructor in Mechanical Drawing, Royal Indian Engineering 
College. With 93 illustrations, crown 8vo, cloth, 5^. 

The Principles of Graphic Statics. By George 

Sydenham Clarke, Capt. Royal Engineers. With 112 illustrations. 
4to, cloth, I2r. (id. 

Dynamo-Electric Machinery : A Manual for Students^ 

of Electro-technics. By Silvanus P. Thompson, B.A., D.Sc., Professor 
of Experimental Physics in University College, Bristol, etc., etc. Second 
edition, illustrated. 8vo, cloth, I2r. (id. 
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The New Formula for j\[can Velocity of nis,charo;e 

of Khh'rs and Canals. Hy W. R. Ki ttkr. Tr.iiisKitcd froin ;\i ticlc s m 
the ‘ Ciiltur-Ingcnicur,’ by Lowis D'A. Jac kson, An>oc. last. 

8vo, cloth, I2s. 6d. 

Practical Hydraulics ; a Series of Rules and d'ahlt's 

for the use of EuL^ineers, etc., etc, Ity 'l'ili>MAS Box. Eilth cdilion, 
numerous plates^ post 8vo, clolli, 5^. 

A Practical Treatise on the Construction of I tori 

zonlal and Vertical I Vat, no heels, specially dositMusl for the U'^e ol «>|u ra- 
tive mechanics. By William C'llli'.n, Millwright an<l l'.nL.Mneer. ll';Oi 
II plates. Second edition, revised and cnlaij^cd, small ^to, cli»th, I2s.(ul. 

Tin: Describing the Chitd Mtlhods of Mining, 

I )ressinLj and Smelling it abroad ; with Notes upon Arsenic, Bisimilh and 
Wolfrain. By Arthlr O. (.diARLKioN, Metn. Amciic.vti Inst, of 
Mining Knginccr.s. With plates, Svo, cloth, 12.L (>,/. 

Perspective^ Explained and Illustrated, Hy G. S. 

Clarke, Capt. R.E. li^th illnstratienis, Svo, cloth, ^s. CL 

The Essential Elements of Practical Mechanics ; 

based OH the Principle of IVnlc, designed for I'.neiius 1 ing Slnd< nts. By 
Oliver Byrne, formerly Broh'ssor of Mathematics, Collco.. [,„■ Civil 
h'nginccrs. Third edition, T,'i/h 14S loood en.nan/n^’r, post Svo, cloth, 
7s.^6d. 

CONTLN rs : 

Chnp, I. I low Work is IStcasurtMl by a Bnit.botli with. and wills. \;t r< f. o-mr to a Biiit 
of 'I'iine — Chap. 2 . 'The Work of Liviiij^ AaLiits, tbu Inilin iKC ol I li.iion, an.l inlnuiii. . 
1)110 of the most beautiful Laws of iNfolioii — < bap. J. I In- |>i iii< Ij.l. . v |i..i,n.l. .1 in tin In t aii.t 
second cliaptcrs arc applied to the Motion nt I’.o.lic . — ( liap. 4 . 1 lie 'h.ui .iii- ion .jl W'.iii. by 
' imjile Machines — Chap. J.’Bscfiil I'rop.jsiii.nis and Rub 

llic Practical Millwright and Engineers Pcady 

Reckoner; or Tables for finding the diameter and |.o\\ci of cotpwhri Is, 
iliametcr, weight, and power of shafts, diameter ami strength of bolts, etc. 
By Thomas Dixon. Fourth edition, i2mo, doth, 3J. 

Breweries and Mailings : tlieir ArrangenKdU, Con- 
struction, Machinery, and riant. By (i. .Soa.MI I.l, B.R.I.B.A. Second 
edition, revised, enlarged, and partly rewritten. By 1 '. C'JLVi.i;, .M.l.t . 1 ',., 
M.I.M.K. IVith 20 plates, Svo, cloth, iSk 

yl Practical Treatise on the Manufacture of Starchy 

Clucosu', Starch-Su^ar, and Dextrine, ba.>ed on llie (ierman of 1 .. \ on 
Wagner, Professor in the Royal 'Bechnical .School, Buda Pedh, and 
•otlier authorities. By Julius Fr ankel ; editml by I<<.hi.r i IIl i i i r, 
proprietor of the Philadeljdiia Starch Wml.s. It ith 58 illndrations, 
' 344 BP » cloth, i8j. 

f' ^ 
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A Practical Treatise on Mill-gearing, Wheels, Shafts, 

nip^^trs, eti\; for tlie use of Engineers. liy TlloMAS Box. Third 
edition, 7vilh ii plaics. Crown 8vo, cloth, ^s. 6d. 

Mining Machinery : a Descriptive Treatise on the 

Machinery, Tools, and other Appliances used in Mining. By G. G. 
Anduk, F.G.S., Assoc. Inst. C.E., Mem. of the Society of Engineers, 
Royal 4to, uniform with the Author’s Treatise on Coal Mining, con- 
taining 182 plates, accurately drawn to scale, with descriptive text, in 
2 vols., cloth, 3/. I2J-. 

Contents : 

Machinery for Trospccting, Excav.ating, Huiiling, and nolbting—Venlilation— Pumping — 
Treatment of Mineral Products, including Gold and Silver, Copper, Tin, and Lead, Iron 
Coal, Sulplmr, China Clay, Prick Earth, etc. 

Tables for Setting ont Curves for Railways, Canals, 

Roads, etc,, varying from a radius of five drains to three miles. By A, 
Kennedy and K. W. IIackwood. Illustrated, 321110, cloth, 2s. 6d. 

The Science and A rt of the Manifactw'c of Portland 

Cement, with observations on some of its constructive applications. With 
66 illustrations. By Henry Reid, C.E., Author of ‘A Practical 
Treatise on Concrete,* etc., etc. Svo, doth, i8j. 

The Draughtsman s Handbook of Plan and Map 

Drarving'y including instructions for the preparation of Engineering, 
Architectural, and Mechanical Drawings. With numerous illustrations 
in the text, and 33 plates (15 printed in colours)^ By G, G, Andrk, 
F.G.S., Assoc, inst. C.E. 4to, cloth, 9^. 

Conti;nts : 

'I'he Drawing Office and it*; rurnishings — Geometrical Problems— Lines, Dots, and their 
Comtiinations — Colours, Shading, Lettering, ISordering, and North Points— Scales — Plotting 
— C ivil Engineers’ and Surveyors’ Plans — Maj) Drawing — Mechanical and Architectural 
Drawing — Copying and Reducing Trigonometrical EormuUe, etc., etc. 

The Boiler-maker s andiron Ship-builder s Compaction. 

comprising a scries of original and carefully calculated tables, of the 
utmost utility to iicrsons interested in the iron trades. By James Foden, 
author of ‘ Mechanical Tables,’ etc. Second edition revised, -viih illustra- 
tions, crown Svo, cloth, 5.;. 

Rock Blasting: a Practical Treatise on the means 

employed in Blasting Rocks for Industrial Purposes. By G. G. Andre, 
F.G.S., Assoc. Inst. C.F. With 56 illustrations and 12 plates, Svo, cloth, 

IOJ-. 6</. 

Painting and Painters Manual: a Book of I^act^ 

for Painters and those who Use or Deal in Pahit Materials. By C. L- 
CoNDlT and J. ScUELLER. Illustrated, Svo, doth, lO;. CL 



PUBLISHED BY E. & F.'^. SPON. ii 


A Treatise on Ropcmakins; as practised in public and 

private Rope-yards^ with a Description of the Manufacture. Rules, TahU s 
of Weights, etc,, adapted to the 'I’r.ule, Shipping, Mining, Railways, 
Builders, etc. By K. CllAl'MAN, formerly foreman to Mosms. llinMait 
and Co., Limehouse, and late Master Ropemaker to Il.M. Dockyard, 
Deptford. Second edition, i2mo, cloth, ^s. 

Laxtons Builders and Contractors Tables ; for l\\c 

use of Engineers, Architects, Surveyors, Builders, 1 and Agents, ami 
others. Bricklayer, containing 22 tables, with neaily 30,000 c.dculations. 
4to, cloth, 5J. 

Laxtons Builders and Contractors Tables. I ex- 
cavator, Earth, Land, Water, and (las, containing 53 tables, with neatly 
24,000 calculatitms. 4to, cloth, 5-r. 

Sanitary Engineering; : a Guide to tlu' Construction 

of Works of Sewerage and Ibmse Drainage, with 'I ables fur fai ilitat mg 
the calculations of the I'.nginecr. By Baldwin Eai iiam, ( . 1 .., M. Inst. 
C.E., E.C.S., E.M.S,, Bast-Bresident of the SuDetyot l aigineers. Secuntl 
edition, ivith nuincrous plates and wooilents^ Svo, cloth, 1/ toj'. 

Screzo Ctittiny Tables for T.nyineers and Machinists, 

giving the valiu - of the different trains uf Wheels reipiired to i«ru.liice 
Screws of any ])itch, calculate*! by Lord Lindsay, M.B., I’.R.S., 1 ' . l\..'\.S., 
etc. Cloth, oblong, 2 s. 

Screw Cutting Tables, for tlic use; of Meduinical 

Engineers, showing the projK'r arrangement of Wheels for cultitig tlie 
Threads of Sci^ws of any re<piired j>ilch, with a 'I'able fur making llie 
Universal (Ias-])ipc threads and laps. By . A. Mali IN, laigitner. 
Second edition, oblong, cloth, is., or sewed, 6./. 

A Treatise on a Praetical Method of Designing Slide- 

Valve Gears by Simple Geonuirical Gonstnutioir bas*‘il upon the i>iinciples 
enunciated in luiclid’s Elements, and compri.dng the variuu. (<Mins of 
Blain Slide-Valve and Expansion (leafing; Dumthei with Stephemon s, 
Gooch’s, ami Allan’s Link-Motions, as applied either to revemmg or to 

variable expansion combinations. By I.dwakd j. (..< iWi.iN(. W 1 i.< il, 

Memb. Inst. Meelianical ihigineers. Crown 8vo, doth, 6.>. 

Cleaning and Scourincp : a IMunual for Dyx^rs, Laun- 

dresses, and for Domestic Use. By S. CuRi omiLR. i8m<., sewr.l, (M. 

A Handbook of House Sanitation ; for llu; use of all 

perso;is seeking a Healthy Home. A reprint of those portions of .NIr. 
Bailey-Denton’s Lectures on Sanit.ary Engineering, givsn before the 
School of Military Engineering,, which r. latr.l to the 
enlarged and revised by bis Son, E. b. B.vi Lj.\ -D ln 1 on, ... .., 

IVit/i 140 illtisiralions, Svo, cluth, S.e (rl 
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A Glossary of Terms tised in Coal Mining. By 

William S fukkley (Iresley, Assoc. Mem. Tnst. C.E., F.G.S., Member 
of the North of England liislilule of Mining Engineers. Illustrated with 
numerous woodcuts and dHv.^rams^ crown 8vo, cloth, 5^. 


A Pocket-Book for Boiler Makers and Steam Users, 

eomjirising a variety of useful information for Employer and Workman, 
(ioverninent Ins|)ectors, lloanl of Trade Surveyors, I'higinecrs in charge 
of Works and Slips, Foremen of Manufactories, and the general Steam- 
using Public. By Maurice John Sexton. Second edition, royal 
321110, roan, gilt edges, 


/S/ectro/ysis : a Practical Treatise on Nickeling 

Copprring, Gilding, Silvering, the Refining of Metals, and the treatment 
of Ores by means of Electricity. By IIifi’OLYTE Fontaine, translated 
from the French by J. A. Berly, C.IC., Assoc. S.T.E. fyith en^o-avings. 
8vo, cloth, Qf. 

A I Practical Treatise on the Steam Enc^inc, con- 
taining Plans and Arrangements of Details for Fixed Steam lAngiucs, 
with i'issays on the Principles involved in Design and Construction. By 
Arthur Rkio, Engineer, Member of the Society of Engineers and of 
the Royal Institution of Great Britain, Demy 410, copiously illustrated 
with sooodcuts and i)() plates, in one Volume, half-bound morocco, 2/. 2J'. ; 
or cheaper edition, doth, 2 ^s. 

'I'liis wiirk i'; iint, in any sense, :in oleiiK'utary treat isc, or history d Hie steam engine, tint 
is intciulcd to des* rihe examples uf Pixed Steam Engines withoiir entering into llie wiile 
domain of locomotive or imninc ]>r.icticc. T'u this eiul illustrations will lie given of the most 
recent anansteinents of Hori/oiU.iI, Vertical, Beam, I’umping, Winding, Portable, Seini- 
|ioii;d)le. I’orliss, Allen, CoinjiDund, and otlicr similar Engines, hy the most eminent Einns in 
tlie.it Bril. dll and Aiiicrioa. 'I'he laws relating to ttic action and precautions to be observed 
in itie constnitlion of the various details, such as Cylinders, Pistons, I'iston-rods, Connecting- 
rods, C'ross heads, Mutiomblocks, Eccentrics, Simple, ExpanM'on, Balanced, and Equililiriuin 
Slide valves, and V.dve-gearing will tie minutely dealt with. In this connection will be found 
articles tqion the Velocity of Reciprocating I’.uts and the Mode uf Apidying the Indicator, 
Heat anil Expiaiisiun of Steam Ciovernors, and tlie like. It is the writer's rlcsire to draw 
illnsiratious from every possible source, and give only those rules that present practice deems 
Correct. 


Jlarlows Tables of Squares, Cubes, Square Roots, 

Cube /loots, Ileeiprocals of all Integer Numbers up to 10,000. Post 8vo, 
cloth, (>s. 

Camus (M.) Treatise on the Teeth of Wheels, demon- 
strating the best forms which can be given to them for the purposes of 
Machinery, such as Mill-work and C'lock-work, and the art of finding, 
their numbers. Translated from the Ercnch, with details of the present 
]U-acticc of Millwrights, Flnginc Makers, and other Machinists, bv 
lsA.\C IIawkin.s. Third edition, with OS plates, Svo, cloth. 5.''. 
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A Practical Treatise on the Science of Land and 

Eni^indcrinff Sitrtnyinif, Ei-r/Zinif, Estifn^Huf wnii i 

general description the several In-tnnnents iv.|inied l’)r SuvviMn -. 
Levelling, riolting, etc. lly II. S. Mkruki’i'. I'omtli edits.,,. 
by G. W. LsiI.I., Assoc. Sli'in. ln^t. CM . 41 /.'n.'ts, teLv .0 , 

ami laif/t'Sy royal Svo, cloth, 12 j'. 6./. 

rRlNCII’.M. Con IKN IS : 

Part I. Tntrorlnction and the I’riiuiples of ( Kom. irv. I'.ut -.v 1 .net S;rvr\ ■ ; 1 - 

pricing General Observation.s — The Cham — OlV-ets Siirveyim-, t.y lie- t h.iin .m'.v — s^.i \ < m 
H illy Ground — To Sursey an K^^tatc or I’aiTti hy the t’h.tiu onlv -Sm \ < \ e.,; weh ih.e 
Theodolite— Mitiing aiui Town .Surveying — Iv.iilr.cnl Snrvcynig — M.ijuiui,; — luvri iu .uid 
L.tying out of Laiid — Observations on I'inclosures— I'l.uie Trigoiionu-lry. T-ut t,. \ l IIui,; - 
Simple and Compound I,evelling — 'I'lie l.evel ll.mk — I’.irh.um ni.u y PI .n im! Si .11 mi - 
Levelling witli a 'i'lieudulite — Gradients — Wooden t urvc‘ — To L.iy out a K. ila.iv Guioe - 
Setting out Widths. Part 4. C.dculating Qu.mtities gi-nerally I n i; tim.ue-.- l uitiiig - .md 
Kmbankments — Tunnels— llrickwork — Ironwork — Timlu r Me:oiiiiiig. P.iii s, I >e- fni'iioii 
and Use of Instnuneutsin Surveying and 1 'lotting —The Improved l'nnii>y Level — rioughton’', 
Level — 'I'he Prismatic Comj'ass Proportional ('oinp.is-. — Pox Sext.mt — \ h tniet— P.uit.i- 
graph — Merrett’s Improved (.tuadrant — Improved t ompnt.ition S< .d< — I'he In.ig.m.t! Si ,d( 
Straight Kdge and Sector. Part 6. Logarithms of Numl.ers — Loyarillinuc Sines .uid 
Co-Sines, T.ingents and Co-Tangents — N.iUiial Sines and Co-Sine-. — l.ihle. for h-.uthw.uk, 
for Setting out Curves, and for various Calrul.aions, etc., etc., etc. 

Saws: the History, Development, Action, Classifica- 
tion, and Comparison 0/ Sas’s of all kutds. I 5 y KoULKT Guim.miaw. 
Wnih 220 illustrations, 4t<.), cloth, I 2 .r. 6i/. 

A Supplement to the above ; containinii^ additic^nal 

practical matter, more especially relating to the foiins of .Saw lioth for 
special material aiid conditions, and to the iK'liavionr ol .Sa\vs niuler 
particular conditions. U'ith mq illnslrations, cloth, ty. 

A Guide for*thc Electric Testing; of Telegraph Cables. 

By Capt. V. IIoskklr, Royal Danish ‘ I'.ngineeis. ‘ li'ilh illustralions, 
.second edition, crown Svo, cloth, 4^. 6,/. 

Laying and Repairing Electric Telegraph C ables. l)y 

Capt. V. IIOSKKKR, Royal Dani.sh Lngineers. Crown Svo, clotli, 

3r. 6</. 

A Pocket-Book of Practical Rules for the Proportions 

of Alcdcrn Engines aUil Eodtrs (or Laud and Marine ('urposcs. ! >)’ N. 1 . 
Burgii. Seventh edition, royal 321110, roan, .pg 6</. 

The Assayers Manual: an Abridci'c'cl I realise on 

the Dociinastic Examination of ( trus and h ui iiam- and otln i Atlih<i-d 
Rroducts, By Bruno Ki-ki.. 'rranda'.i d hy W . 1 . Ukanm. a itu <<5 
ilinslrations, Svo, cloth, I2J-. (.nl. 

The Steam Engine considered as a Heat Tngine: a 

, Treatise on the Theory of the Steam Engine, illnOiated hy I .mi •, 
* a'l'.^ldes, and Examjdes from Liactice. l!y Jas. II. ^ ^ 1 ',’ 

F.R.S., Lrofessor t if Applied Meeliames in the Ko\ ;i! Na'..il 
Svo, eluth, I 2 j. Od. 
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Electricity \ its Theory, Sources, and Applications. 

liy J. T. Si’RAGUK, M.S.T.K. Second edition, revised and enlarged, ivith 
numerous illustrations^ crown 8 vo, cloth, 15J. 

The Practice of Hand Turjiingin Wood, Ivory, Shell, 

etc., willi Instructions for Turning such VVTjrk in Metal as may be required 
in tile l*racticc of Turning in Wood, Ivory, etc. ; also an Appendix on 
Ornamental 'ruining. (A book fur beginners.) lly FRANCIS Camrin. 
Third edition, 7 uit/i 7 vood cngra^'itigs, crown 8 vo, cloth, 6 j. 

Contents ; 

Oil l.athcs — Turiiinj!; Tools — ^’rurning Wood — Drilling — Screw Cutting — Miscellaneous 
Apiiaratiis and i’rocesses — Turning Parliciilar l-’ornis — Staining — Pyli-shing — Sj’iiming Metals 
- Materials — UrnaineiUal Turning, etc. 

Health and Comfort in House Bnilding, or Ventila- 
tion ivith Warm Air by tSclf-Actini^ Suction PiKoer, witli Review of the 
mode of Calculating the Draught in I lot- Air Flues, and with some actual 
Kxperiments. lly J. Drysdai.e, M.D., and J. W. Hayward, M.D. 
Second edition, with Suiiplemcnt, ^vith plates, demy 8 vo, cloth, yj. 6 t/. 

Treatise on Watclnuork, Past and Present. ]3y the 

Rev. II. L. NKLTiiRorp, M.A., F.S.A. With 32 illustrations, crown 
8vo, cloth, 6 j. ()iL 

Contents : 

Definitions of Words and 'rerms used in Watchwork — Tools -Time — Historical Sum- 
mary — On Calculations of the Numbers for Wheels and Pinions; their Proportional Sizes, 
T'rains, etc. — Of Dial Wheels, or Motion Work — Eength of 'Time of (ioing without Winding 
u])--'rhc Verge 'The Hoii/.oulal — 'The Duplex — I hc Lever — 'The Chronometer — Repeating 
Watches— Keyless Watches— 'The Peiididum, or Spiral Spring — Compensation— Jewelling of 
Pivot Holes — Clerkcnwell — Pallacics of the Trade— Incapacity of Workmen — How to Chouse 
and Use a Watch, etc. 

Notes in Mechanical Engineering, Compiled prin- 
cipally for the use of the Students attending the Classes on this subject at 
the City of London College, lly Henry Adams, Mem. Inst. M.F., 
Mem. Inst. C.F., Mem. Soc. of Engineers. Crown 8vo, cloth, 2 s, (nl. 

Algebra Self Taught, By W. P. Higgs, M.A., 

D.Sc., I>E.l)., Assoc. Inst. C.K., Author of ‘A Handl)Ook of the Differ- 
ential Calculus,’ etc. Second edition, crown 8vo, cloth, 2 s. bd. 
Contents ; 

Symbols and the Signs of Operation — 'The Equation and the Unknown Quantity- 
Positive and Negative Quantities— Mukiplicatioii — Involution — Exponents- Ncgative Expo- 
nents — Roots, and the Use of Exponents as Logarithms — Logarithms — 'Tables of Logarilluns 
ami Proportionate Parts — 'Transformation of System of Logarithms — Common Uses of 
Common Logarithms — Compound Mnlliidic.iiion and the Pinomial Theorent — Division, 
Fractions, and Ratio — Continued Proportion — 'The Series aiul the Sinnmation of the Series — 
Limit of Series — Square and Cube Roots — Eqn.vtions — List of Formulae, etc. 

Spoils Dictionary of Engineering, Civil, Mechanical, 

Military, and Na-oal] with teclinical terms in French, Germ.AU, It-alian, 
.and Spanish, 3100 pp., and nearly %QOO engravings, in super-royal 8v^), 
in 8 division.s, 5/. 8.r. Complete in 3 vols., cloth, 5/. 5.r. Bound in a 
su])crior manner, half-moiocco, top edge gilt, 3 vols.^ b/, i2j. 
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Canoe and Boat Building;: a complete Manual for 

Amateurs, containiui^ pl.iin and coinprohcusivo fm ilu* loii- 

struction of Canoes, Rowinj^ aiul Sailing I’.oats, and lluntiUL: t'l.ilt. 
liy W. P. Sl'Kl’lIENS. With nunhycus iHustiwtu'tis ana 24 .f .y 
Working Drawings. Crown Svo, cloth, 7 j-. (x/. 

Cnltnral Industries for Queensland : Papers on tlu' 

ciiUivati<Jii of useful Plants suited to the elinial*' (*f hhieen''land, their 
value as Food, in the Arts, and in Medieine. and inelliods of ohl.iiiiiny 
their products. l>y F. A. Pkrnays, h.L.S., h.R.ti.S. Svo, halt i.all, 
7 j. 6(/. d'hc same, in cloth, Cx. 

Procccdinei's of the National Conference of IJectrieians, 

Philadelphia, October Sth to 13th, 18S4. iSmo, cloth, ^s. 

Dynamo - Electricity, its Generation, Application, 

Transmission, Storage, and Measurement. i>y C. I>. I'rk.scui i'. With 
545 illustrations. Svo, cloth, l/. U. 


Domestic Electricity for y\ mat curs. 1 ranslated from 

the French of 1C TIosimtami.r, h.ditor ol ‘‘ F Idcetiicieii, b\ t . b 
Wharton, Assoc. Soc. Tel. Fny. P umcrous tllustrations. J )emy Svo, 
cloth, ()s. 

( JINTKN’ I S : 


I. rroduction of the Electric Current— 2. I•.lccll ic Itell ' — .V Antnm.itie 
Telephones — 5. Electric Clocks — 6. |'.le<_tric lae,liters 7 Itume tic 
8. Doiiiostic Application of the Electric Iduht •)• I' lci trie Motors- 1 - 
ti,,n — II, KIectrutyi>iiiK. I'l.'itiny;, ami Gildinii— i Eltclnc Kccie.tlioii 
cations — Workshop of tlic Electrician. 


Aiornis - Dnmr 
lleiiiii Eii;liliii 
.. I^Ie( trieal i.-x o 

— I p \';iMuils .Ip 


.h- 


Wrinkles m Electric Lightinc^. I5y Vincknt Stki'iimn. 

With illustrations. iSmo, cloth, 2 s. bd. 


CONTRN T"; : 

1. The Edectric Current .and its production by Ctieiniral means— 2 
Cuirenis by Mechanical mcaiib— 3. Dymimo-Eleciric .M.nlnne 
5. Lead— 6. Ship Lighting. 


Production of I'.lccliic 
— 4. I'.lcctric L.iiiip.— 


The Practical Flax Spinner; being a Dcscriiaioii of 

the Growth, Manipulation, and Spinninj,^ of Fla.x ami T-ov. r*y Fi;d.iK 
C. MaK-SHALL, of Belfast. IVith illustrations. Svo, clnth, ipo 


Foundations and Foundation Watts /or all classes of 

Buildings, Pile Driving, Building Stones and Bricks, Pim and Wall 
construction, Mortars, Times, Cements, (hmeretes, Stuecs, .Vc. <4 
irations. By G. T. Powell and F. Bailman. <Sx(>, cloth, lor. fx/. 




16 CATAT.OGUK OF SCIF.NTIFTC BOOKS 


Manual for Gas Engineering Shidents. By D. Lee. 

iSnu), cloth IS. 

llydniulic Machinery, Past and Present. A Lexture 

tlclivcrcd to the London and Subnrhan Railway Officials’ Association, 
lly II. Ad.ams, Mein, Inst. C.IO. f olding plate. 8vo, sewed, u. 

dwenty Years 'ivith the Indicator. I)y Thomas pRA^', 

Jun., (LIL, M.L., Moinber of the American Society of Civil Engineers. 
2 vols., royal 8vo, cloth, i2.f. Cd. 

yin nil a I Statistical Report of the Secretary to the 

Alcmhers of the Iron and Sled Association on the Home and f oreign Iron 
and Steel Industries in 1884. Issued March 1885. 8vo, sewed, 5/. 

Pad P rains, and lloio to Test them; with Notes on 

the Ventilation of Sewers, Drains, and Sanitary Fittings, and the Origin 
and 'rransmission of Zymotic Disease, by R. Hakkis Rki.vls. Crown 
8vo, doth, 3L (id. 

Standard Practical Phinibing ; being' a complete 

Fincyclopxdia for I’raetical IMiimbers and Cniide for Architects, Builders, 
(las f itters, Ilot-water Filters, Ironmongers, Lead Burners, Sanitary 
Engineers, Zinc Workers, &c. Illustrated by over 2000 engravings. By 

B. J. Davies. Vol. i, royal 8vo, cloth, Is. Gd, 

Pneumatic Transmission of Messages and Parcels 

hehocen Paris and London, via Calais and Dover. By J. B. Beri.ier, 

C. E. Small folio, sewed, Gd. 

List oj Tests {Reagents), arranged in alphabetical 

order, according to the names of the originators. Designed especially 
for the convenient reference of Chemists, I’liarmacists, and Scientists. 
By Hans M. Wilder. Crown 8vo, doth, 4^-. Gd. 

Ten Years' Experience in Works of Intermittent 

IMomvard Filtration. By J. Baii.ey Denton, Mem. Inst. C.E. 
Second edition, with additions. Royal 8vo, sewed, 4.!-. 

A Treatise on the Manufacture of Soap and Candles, 

Lubricants and Glycerin. By W. T.ant Carlentek, B.A., B.Sc. (kite 
of Messrs. C. Thomas and Brothers, Bristol). With illustrations. Crown 
Svo, doth, IOJ-. Gd. 
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The Stability of Ships explained simply, a)id calculated 

by a nr^i) Graphic method. By J. C. Sri:NCK, iM.I.N.A. 410, sewed, 

y. 6d. 

Steam A/ahinjr^ or Boiler Practice. By CiiARid:s A. 

Smith, C.K. 8vo, cloth, <)s. 

CoNTTN : s : 

I. The Natilri; of He.it amt itic t’roiim tics <it Steam — a. ('oniluistion. — i. V xtcin.illy l‘'iif-<t 
Stationary Boilers — 4. lutcMually Kirmi Stationary Boili r -- s. InUrnally I'Ui'.l I‘uital*le 
Locoinotivo and Marine Boilers — n. I >e.sij;ii, Constnn lion, and Stien^lli ol Bodcis--;, I'm 
]iorti(;ns of Healiiii; Surface, Kcomnnir I. \ ajioration, I'.splorluas — S. M isccllaiieou'. Bmleis, 
Clioicc of Itoiler Fittings and A[>|»uilenancei. 

The Firemans Guide ; a Handbook on tlu* Care ol 

Boilers. By d'KKNDl.otJ, fiireningt'it ' 1 '. I. Slocliholni. 'rranslalml iioui 
the third edition , and revised by IvAUl, I’. Dahi.sI'kom, M.l.. Second 
edition. Fcap. Svo, cloth, 2.''. 

A Treatise on Modern Steam Fnyines and Boilers, 

incluilin}:j lannl Loet>molive, and Marim- Icn^ims and Boileis, lot the 
use of Students. By 1 ''kkI)KKICK ('< n.Yhk, M. Inst. CM',., Mein. Inst. M.l ,. 
IVith 36 piaU'S. 4to, cloth. {Xcirly ready.) 

^ . CoNii'Nis: 

1. Tiitn^diiction 2. Original F.ngines. — y. B.oileis — 4. Ilisyli I'rc" ore Bcain iMigim-c -s. 
('ot•ni^tl Beam l'',ng'nc^ — <>. I Bui/. mt. it Kngimo 7. < )/< ill.itmg I- ngiu.'- - S. Vetti...! IligU 
I’ressure F.ngiues— <^. Special I'.nginc>,— 10. I’orlable Kngme. 11. l...f.uii.<tive I'.inMiie-.— 
12. Marine Fngines. 

Steatn Jinyine Management ; a I'rcalist* on the 

WorkiniT and Man.tgemenl of Stisitn Boileis. Hy I'.CuLYl.K, M. Inst. 
C.F., Mem. Inst. M.IC 181110, clotli, 2 s. 

La}id Surveying on the Meridian and Peipenitu ular 

System, By^VlLl.IA^! I’knman, (J.l':. 8vo, cloth, Sr 6,/. 

The Topographer, his Instruments and Methods, 

designed for the use <if Students, Amateur rhotoer.ii'hers, Suiveyois, 
EnginecJS, .and all peiMins intereMed in tlie location and (..nstinction (d 
works li.ased upon d'ojnr^raiihy. Illustrated tenth tiumeri'us plates, maps, 
atid engravings. By Lewis M. IIaui'I , A..M. 8ve), eloili, i8 . 

A Text-Book of Tanning, emirracing the Prejiaration 

of aH kind.s of Leather. By Harry K. ritoc'ieiK, F.(...S., ol Low ],i}.;lit:. 
Tanneries. With illusiralwns. Crown 8vo, cloth, ioj. (hI. 



In suptr-royal 8vo, ii68 pp., luit.i 2400 illustrations, in 3 Divisions, cloth, price sis.td. 
each ; or 1 vol., cloth, 2/. ; or half-morocco, 2/. 8r. 


A .SUPPLEMENT 

TO 

SPONS’ DICTIONARY OF ENGINEERING. 

Edited by ERNEST SPON. Memb. Soc. Engineers. 


Abacus, Counters, Speed | 
Indicators, and Slide 
Rule. j 

Agricultural Iinplemcnls: 
and Machinery. | 

Air Compressors. I 

Animal Charcoal Ma- 
cliinery. 

Antimony. 

Axles and Axle-boxes. I 

Earn Machinery. 

Pelts and Pelting. 

Blasting. Boilers. 

Brakes. 

Brick Machinery. 

Bridges. 

Cages for Mines. 

Calculus, Differential and 
Integral. 

Canals. 

Carpentry. 

Cast Iron. 

Cement, Concrete, 
Limes, and Mortar. 

Chimney Shafts. 

Coal Cleansing and 
Washing. 


Coal Mining. 

Coal Cutting Machines. 

Coke Ovens. Copper. 

Docks. Drain.agc. 

D r e d g i n g M a eh i n c ry . 

Dynamo - I'ilectric and 
Magneto-Electric Ma- 
chines. 

Dynamometers. 

Electrical Engineering, 
Telegraphy, Electric 
Lighting and its prac- 
ticaldelails, Telephones 

Engines, Varieties of. 

Explosives. Fans. 

Founding, Moulding and 
the practical work of 
the Foundry. 

1 Gas, Manufacture of. 

Hammers, .Steam and 
: other Power. 

Heat. Horse Bower. 

Hydraulics. 

I Hydro-geology. 

! Indicators. Iron. 

, Lifts, Hoists, and Elcva- 
I tors. 


Lighthouses, Buoys, and 
Beacons. 

Machine Tools. 

Materials of Construc- 
tion. 

Meters. 

Ores, Machinery and 
Ih-occsses employed to 
Dress. 

Piers. 

Pile Driving. 

Pneumatic Transmis- 
sion. 

Pumps. 

Pyromi'ters. 
l\oa<l Locomotives. 

Rock Drills. 

Rolling Stock. 

.Sanitary Engineering. 
.Shafting. 

Steel. 

Steam Navvy. 

Stone Machinery. 
Tramw.ays. 

Well Sinking. 


London : E. & F. N. SPON, 126, Strand. 

New York : 35, Murray Street. 



NOW COMPLETE. 

With nearly 1500 iUustrationSy in supor-royal Svo, in 5 l>ivisions. cloth. 
Divisions I to 4, 13L 6./. each ; Division 5, l-js. 6a. ; or 2 vol>., doth. ( 3 loj. 

SPONS’ ENCYCLQPyEDl.V 

INDUSTRIAL ARTS, MANUFACTURES, and COMMERCIAL 
PRODUCTS. 

Edited dy C. G. WARN I OR O E(TCK, IlE.S. 

Among the more important of the sul.>]octs ircatcd ol, arc the 
following : — 

Acids, 207 pp. 220 figs. 

Alcohol, 23 pp. 16 hgs. 

Alcoholic Liquors, 13 PP- 
Alkalies, 89 pp. 7 ^ 

Alloys. Alum. 

Asphalt. Assaying. 

Beverages, 89 pp. 29 tigs 
Blacks. 

Bleaching Powder, 1 5 pp. 

Bleaching, 5 1 pp. 4 ^^ h.g‘^- 
Candles, 18 pp. 9 hgs. 

Carbon Bisulphide. 

Celluloid, 9 pp. 

Ccment.s. Clay. 

Co.al-tar Products, 44 pp. 

14 figs. 

Cocoa, 8 pp. 

ColTee, 32 pp. 1 3 

Cork, 8 pp. 17 

Colton Manufactures, 62 

pp. 57 figs- 
Thugs, 38 pp. 

Dyeing and Calico 
Printing, 28 pp. 9 figs. 
l >yestufTs, 16 pp. 

Electro-Metallurgy, 13 

pp. . 

Explosives, 22 pp. 33 hg^- 
Feathers. 

Fibrous Substances, 92 


Fur, 5 pp. 

Gas, Coal, 8 pp. 

Gems. 

Glass, 45 pp. 77 f>gs- 
Graphite, 7 pp. 

Hair, 7 pp. 

Hair Manufactures. 

Hats, 26 I'p. 26 ligs. 

Honey. Hops. 

1 lorn. 

Ice, 10 pp. 14 

Indiarubber Manufac- 
tures, 23 pp. 17 I'g^- 
Ink, 17 pp. 

1 vory. 

Jute Manufactures, 11 

'rallies - I S:;:.,: an.M.lyo 39 

Hosiery, I 5 vi'- I'i'- ■'> 

Laexs 13 IM'- 9 I'K- ! J '' 

Lcallicr, 2,S |'i' 3 * •'.■ir- I"' 'j-' ’ 5 ' 

Linen Mnnuinctuns, l6i Sl.ioli. )\ 


Photography, 13 pp^ 20 
figs, 

Pigiuents, 0 pp. b f'gs. 

P-Utcry, .\(f I'p. S7 

I’lmliMg aiiil I'.ngravmg, 
20 pp. 8 figs. 

Krsin.ius and (lUtuiny 
Sub'-tauecs, 75 I'p. l(> 
tigs. 

Rope, lb pp. 17 bg- 

s.iit, 31 PP- -a 

Silk, Spp. 

Silk Mamil.ictures, 9 pp. 

II ligs. 

, Skills 3 pp. 

I Small Wai. . A PP. 


Sul 


pp. 6 ligs. 

Manures, 21 pp. 3 ^ bgs 
M.atdu s, 17 pp. 3 ^ bgs 
Mordants, 13 pi>. 
Narcotics, 47 I’P- 
Nuts, 10 jip. ^ 

Oils anti Tatty 
stances, 125 j'p. 

pp. 79 f'gs. 1 

Floor-cloth, 16 irp. => ! -'fg. 3 ;, 

p Paraffin, 8 pp. <> 

Food rrcservalion, 8 pp. I’enrl nnil Lor.il, 8 pi 
Fruit, 8 pp. 1 I'erfnn.o-. lo pp. 


Sugar, 155 pp. 

! bg^. 

Sulphur, 
j Taniiiu, 18 pp. 

I Tt a, 12 pp. 

'rimb.T, 13 PP- 
- V arnish, *5 PP- 

Vincg.ir, 5 pp- 
' Wax, 5 pp. 

W.mL 2 PI'. 
Woollen .M ’ll 

58 pp. .39 bi. 


LH 


ir;!dUiC<. 
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Crown 8vo, cloth, with illustrations, 5/. 


WORKSHOP RECEIPTS, 

FIRST SERIES. 

By ERNEST SPON. 

Synopsis of Contents. 


liookbiiidin^, i 

Ih'on/cs ami Bronzing. | 
Caivilcs. I 

Cement. I 

(Cleaning. I 

Colourwashing. | 

Concretes. 

Ih]il>ing Acids. ' 

Drawing Olficc Details, j 
Drying ( )ils. 

Dynamite. 

Electro - Metallurgy — 
(Cleaning, Dipping, 

, Scratch-brushing, Bat- 
teries, Baths, and 
Depo;,ils of every' 
descri[)tion). I 

Enamels. ! 

Engraving on Wood, 
Copper, Cold, Silver, 
Steel, and Slone, 
Etching and A(jua Tint. 
Firework Making — 
(Rt)ckets, Stars, Rains, i 
Cerbes, Jets, Tour-' 
billons, Candles, Fires, , 
Lances, Taghts, Wheels, 
Fire-balloons, and 
minor Fireworks). 
Fluxes. 

Foundry Mixtures. ! 


I'rce/ing. 

Fulminates. 

Furniture Creams, Oils, 
Polishes, Lacquers, 

and Pastes. 

Cilding, 

Class Cutting, Cleaning, 
Frosting, Drilling, 
D.irkening, Bending, 
Staining, and Paint- 

Class Making. 

Clues. 

Cold. 

C raining. 

Cums. 

(Am (A)tton. 

Gunpowder. 

Horn Working. 
Indiarubber. 

Japans, Jajninning, and 
kindred processes, 
r.acipiers. 

Lathing. 

I.ubricants. 

Marlde Working. 
Matches. 

M ortars. 

Nilro-Clycerine. 

Oils. 


Paper. 

Paper Hanging. 

Painting in Oils, in W ater 
Colours, as well as 
Fresco, House, 'brans- 
parency. Sign, and 
Carriage Painting. 

Photography. 

I'lastering. 

Polishes. 

Pottery — (Clays, Bodies, 
Glazes, Colours, Oils, 
Stains, Fluxes, Ena- 
mels, and Lustres). 

Scouring. 

Silvering. 

Soap. 

.Solders. 

Tanning. 

Taxidermy. 

Tempering Metals. 

Treating Horn, Mother- 
o’- Pearl, and like sub- 
stances. 

Varnishes, Manufacture 
and Use of. 

Veneering. 

Washing. 

Waterproofing. 

Welding. 


Besides Receipts relating to the lesser Technological matters and processes, 
such as the manufacture and use of Stencil Plates, Blacking, Crayons, Paste, 
Putty, Wax, Size, Alloys, Catgut, Tunbridge Ware, Picture Frame and 
Architectural Mouldings, Compos, Cameos, and others too numerous to 
mention. 


London ; E. & F. N. SPON, 126, Strand, 

New York: 35, Murray Street. 



Crown 8vo, clotli, 485 pages, with ilfusi unions, 5;. 


WORKSHOP RFXKIPTS. 

SECOND SERIES. 

By ROBERT HALDANE. 


SvNorsis (jE Con I I NIS. 


Acidimetry and Alkali- 

Disinfectants. 

lungl.us. 

metry. 

Dyeing, Staining, and 

ivni V -ul'stitut( ; 

Albumen, 

Colmiring. 

I.c.alui. 

Alcohol . 

Essences. 

1 .umiiiou'- b.i lu- 

Alkaloids. 

Extracts. 

M.l.mumi. 

Baking-powders. 

Eireprooling. 

M.Uilu>. 

Bitters. 

Gelatine, Glue, and Si.’c. 

r.ipm. 

Bleaching. 

Glycerine. 

I’au lun'Mit. 

Boiler Incrustations. 

Gut. 

I'. i.lil.'iie .u .d. 

Cements and Lutes. 

Hydrogen pcro.xide. 

rota-sium oval.i 

Cleansing, 

Ink. 

I'l e-.ei ving.. 

Confectionery. 

Iodine. 


Copying. 

1 lodofoim. 



Pigments, Paint, and Painting: enil)racing the I'lij.u.iiKtn ui 
riilinoits, including alumina lakes, Macks (aisimal, Imiir. k uuikl. a (, loav, 
lamp, sight, .soot), Mues (antimony, Antwerp, rol'ail, ( n-i ;il, um. 1 gvptJ.m, 
inanganate, Paris, l‘eligot, I’lU.S'-ian, sm.ilt, nliramaiim). hiowns (li'-tir, 
Ivinau, sepia, sienna, umber, \'aiulyke), }Meen:> (baiyt.i, bnnr.wni., 

chronic, cobalt, Douglas, emerald, manganesi', miti', mountain, I'lu i.ui, 
sap, Scliecle’s, Schweinfurth, titanium, vcidigri-, zim ), leds ( bi.uila.M.d , 
carminated lake, carmine, Ca.ssius pm])le, cobalt ]>ink, (oihiin-.d kike, i.iki>- 
tliar, Indian red, mailder lake, red chalk, red h-ad, vrrniilion), wkn- 'alum, 
baryta, Chinese, lead sulpliatc, while lead — -by Aimiican, Ihinh, kutih, 
(lennan, Kremnitz, and l’atlin^(m ))roccsscs, j.K caution- in m.d.ing, and 
Composition of commercial sainjiles — whiting, Wiikm-ons wkito, /nu wkitc), 
Yellows (chronic, gamboge, Naydes, orpinn. nl, realgar, y ll'wl.d-' ;; I atnl 
(vehicle.s, testing oils, driers, grinding, storing, ai'pivmg, liiimmg, .Ir.ing. 
filling, coats, brushes, surface, waler-coloiU', icinoMieg 'iihII, dro oj. .lation , 
miscellaneous paints — cement paint for c.uiou-picire, copper paint, goid p.nnt, 
iron paint, lime paints, siiicated ]'ainl", steatite ii.iint, tiaiig .lo iit p^nnt', 
tungsten paints, window paint, zinc paint:-); J'nnitin.i (g< nei.d n, !i m. ti' n-, 
piroportions of ingredients, measuring jiaint w<uk ; carimg'- painting pimnii:’ 
piaint, best putty, fini.shing cobmr, cause of ( latk. ug, miMiig tin- p nn , 0 , ,, 
driers, and colours, varnishing, importance of washing v. liiele.-, n -'...it.. : .1.,,, 
how to dry paint ; \voodwork painting). 


London : E. & F. N. SPON, 126, Strand. 

New York; 36, Murray Street. 
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Crown 8yo, cloth, 480 pages, with 183 illustrations, Jr. 

WORKSHOP RECEIPTS 

THIRD SERIES. 

By C. G. WARNFORD LOCK. 

Uniform with the First and Second Series 

Synopsis of Contents. 


Alloys. 

Indium. 

Rubidium. 

Aluminium. 

Iridium.. 

Ruthenium. 

Antimony. 

Iron and Steel. 

Selenium. 

Barium. 

Lacquers and Lacquering. 

Silver. 

Beryllium. 

Lanthanum. 

Slag. 

Bismuth. 

Lead. 

Sodium. 

Cadmium. 

Lithium. 

Strontium, 

Caesium. 

Lubricants. 

Tantalum. 

Calcium. 

Magnesium. 

Terbium. 

Cerium. 

Manganese. 

Thallium. 

Chromium. 

Mercury. 

Thorium. 

Cobalt. 

Mica, 

Tin. 

Copper. 

Molybdenum, 

Titanium. 

Didymium. 

Nickel. 

Tungsten. 

Electrics. 

Niobium. 

Uranium. 

Enamels and Glazes, 

Osmium. 

Vanadium. 

Erbium. 

Palladium. 

Yttrium. 

Gallium. 

Platinum. 

Zinc. 

Glass. 

Potassium. 

Zirconium. 

Gold. 

Rhodium. 


London: E. 

& F. N. 8PON, 

126, Strand. 


New York ; 35 Hurray Street. 






